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(54) TiUe: PREVENTIVES AND/OR REMEDIES FOR CENTRAL DISEASES 
(54)»M<D*»: *«£®<D?[»fc*U^3:fclii&fift| 



(57) Abstract: It is intended to provide a preventive and/or a remedy for central diseases containing, as the 
active ingredient, a substance having an effect of inhibiting the function of G-protein coupled receptor 88 
(GPR88), and a pyrimidine derivative represented by the following general formula (I): (I) wherein A repre- 
sents optionally substituted aiyl, etc.; R 1 represents hydrogen, etc.; R 2 represents -NR'R 4 , etc.; X represents 
-C(=0)R 5 , etc.; and Y represents hydrogen, etc.; its pharmacologically acceptable salt, etc. 

(57) 
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GSeK*ftaw-fe^-feejr88 (GPR88 ; G-Protein coupled receptor 

xf/tntttmm, &£xtt a) 




(i) 

0£<f\ Afl«ftt>L<Wt*«ft©Ty-A^P«U R^JWSW&au 



(81) tvfcm CSrt): AE, AG, AL, AM, AT AU AZ. BA RR , ^ 

BG, BR, BW, BY, BZ, CA,CH, CN CO cS ^ DR X ^ B °' CH ' CY ' ^ DE, DK, EE, ES, FI, 
DK, DM, DZ. EC, EE, EG, ES H, GB CgdTg^GM LU ' MC ' ^ RO ' SE ' ^ 

HR, HU, ID, IL, IN, IS, JP, KE, KG, KR, KZ £ L kVlR.' ™ ^15^ W BJ> CT ' CG ' CI ' «*. QA - GN, GQ, 
LS. LT, LU, LV, MA, MD. MG, MK, MN M^S ' ^ mTt » 

NL NO, NZ, OM, PG, PH, PL, PT, RORUSCSDW 

Kam.az.by.ko.kz.md.ru.tj.VI-p? *^t*/-T7i%* * r= - K4 " B 
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w m m 

GSm^mu^^-m&ms (GPR88 ; G-Protein coupled 
receptor 88) (DmmQMftm^-tZm^^&ftt L T^TT 5 <E> 

h% 0 aevodopa) % K/** ^g^&fftftl^c.fc «3 % 

%Mi~Z>Zk&X%5k£tlX^% 0 L^U levodopa-^K/N^^^f^fl,^ 

2-3^j:ogai:«oTjiit5 *mnmm*m&mm®<owmm^ 

GPR88fiy tfy Kfc i«^W^^^7 7 ^GIfiI*ffel^ 
(GPCR) Xh^O, tK 7y h&\fcU^*©GPR88<9cDNA^]ii$i£;ft N 
cDNA<D^S|B^I*5 ± t>'-?:H £> tfS = - K-f 5 #GPR88<£>T 5 y ^fa^ltf*^ $ fi 
TV>5 ( li^y^* (Genomics) J N 20003s f|69#, p.314-32l) 0 GPR88 

xmnm^xom^ttm^xm^ tt^ s & ^©iftpff^, & «t 

trusts, t'Uv'^fefc^^^^^o^itip^-rs^ 

W> a^Jmf&M (H^gg^WO97/09315-^) N Syk^n i/^-f— 1?pl§£fJ 
_(B^M^WO99/31073^ H^§iBWO2000/75113^-)\ VM***^* 
■ry-^mn (S^£llfflWO2001/83460#) % ^4^M (ffll^Pi! 
W099/41253-§-) „ $mmm (Sl^ilJBWO2000/39101 : g-) , ^nf^f^t 

—ecmmm (H^nswo2ooo/7698o^) , cmmmumm (#^2001-89452 

, ?V *-?yis>fi--1i*i—e3m.mi (ffl8&fc§B|&WO2002/20495 
*3&9|©BttW\ (A) GPR88©MM^fflSr^fi-5^K?r^^<!: LT^ 

I^T© (1) ~ (65) fcB81-5 0 
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(1) (m&W&®mis±y?<-m&m8 (GPR88;G-Protein coupled receptor 

88) (D®mMm*^-tz>®w*jmmb vx^i-^mmm^m^^ 

(3) (mmk&®&G?-R88%mimmMts^ mmm^mm-r^TM 
t \ <h)mm.fc&®*mu ^^m&oGv^zmmfaouM&Q t &m lx 

tiz>%i&x*h5 (3) mw.<D^m 0 

(6) GPJX8<Dmmmmmmi-zmmk gprss^^-s^t^s 
(i) mtfcoqmmi&o^m&zv/iztznfemio 

(7) o) mm®*? v-~^y%mz£<>xmMisntcG?iz88<DM}&fo% 

(8) ^mmm^-^yym, b^m^^xmmmn^^m^mfs 
tizmmxhz (5).~ - (7) <D^rfrMzmm<D^m&£v/*tmmm?h 

f- F&ttl&.&b lsX-$m*f5Gm88<D®$mMMo 

(11) Ty^±yx*}) =r*? i^^K^/Jn^^p^^- f • 
dr^^V^-f KTfeS (10) IB«©r>'^-fe^^-y =f^^i.^K o 

(12) (10) $fcf± (11) IB«(DTV^-fe^^-y ^*^K&#3Mfc 
# t UT^^f-S GPR88©«H6«HftI»J. 

(13) (10) *fcf± (11) SBttOTV^^^-p ^^tfl>tW 

(14) tp^S^v_^^y^ 5o#5fcj;tW^|ff»t^&*S^e,a 

^^it'W (13) wtott&txt/tt&mm. 

(15) 5$ (I) 




X — ^-N- .... (() . 
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R»tt**J0St?\ Wft 1 bU<tt***©ffi»T^/K b< tZftW&Oi'* 

u7A**A'1i1tttM& l t> b< (i^g^OTyy^/^^r*1-d\ 

HWtoMMIC^ tKn#^ /Mi^y % g&t> b< ft#g&©{£&T/i'3VK fi 

R»*3itfR*f±IPl-*fcttM*oT, 7K*M^ eftt>b<tt#fi&©ffi»7/Mr 
/K g&t> b < fi^Hft©^* n T/V^P/K g&t> b < fi#Bf&© p TVl'* 
^T/V^r/K **t>L<f±*B«IOtei(RT^^/K S*t> b < fi#«Kfc©flSft 
7^^=/K g&t> b< \~mW&<DT V -/K g&fc b< tt^ffftOTy/i^/K 
ttlfet) b< «#«&©«£»£* fcfig&fc L< ^g^^f^T/i^A^ 
*/cfiR»tR^|i^-t-5^®-?^-^ffc^oTSmt b< tt#fi&©^ 

xr±-c(=o)R«"{5S:^ R^tKn^v^ g&fcb<f±^&©«7/v=i3rv\ 

fcWoT, **JK^ Wfct>b<tt#itJfc©<^r/l'*/K gmt>L<«^ 
Wfc©^ n T/i'dr/K ff&fc b < tt#g&©^ n 7^/^TjV^-jv, g&*> 
b< {i^Offil7;V3^^ s g&*> b< fi#g&©T7/Mr/K g&t> b< 
fi#g&©1^ffS77i"¥/K t Kn^^fcfi-S02R 8 (5^ R 8 ttilifcfc b< tt 
^It©»7^^t fcfig&k b < f±!£g&©T y -/uZ&t) 
*fcfra«£R*as^^5£*JDK*£H*fc*oTitftfc b< fi#g&©«3tSlg 

Ytt, TkSfjDft^ ^n^-fcfcfctg&fc b< tt#g&©{£&r/^V£*t>f^ 

try ^^^^^^^©Kiai^w^fF^SHSifiSr^^t 

^rt-SGPR88©»t6«lS9S!l. 

(16) Y^2K3tUB^-e*>5 (15) IH«©GPR88©»t6«l«g»l. 

(17) r2^-nr3R4 os'K Rmzxmm^ti^fommkmmx-foz) 

. (15) $fcf± (16) IB«©GPR88©«fB*WH8!„ 

(18) X^UM-fh^^H/VOfci (15) ~ (17) ©VvffrJW- 
IB«©GPR88©iltg*Ii^l^Jo 

(19) x^-c(=o)NR6R7 (^nf>, wte&xmmzfa^ftmikm&vjbz) 

~QhZ> (15) ~ (17) ©V^1 a ^^C|B«©GPR88©M«l$lJ^Jo 

(20) - x^-c(=o)R5B (i^-^^iatrTs^s/irfc-tttERT^a^^af ■ 

f) T*>5 (15) ~ (17) ©V^fta>fcfB«©GPR88©M»»Jo 

(21) XdSlitU<^fi©t Kn^W^A^ffcS (15) ~ (17) © 
V>TtL^^E«©GPR88©^|gfflJ»J„ 

(22) Mm^h b < te#g&©7 y -/K g&t> b < te#g&©7 
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G^TAmT^ mmmx ^ (15) ~ (21) 

(23) KWmm*T»hZ (15) ~ (22) OV^1 a il^,^|B«(DGPR88«|g 




(27) Y^7k^M-?T^5 (26) fBft^.f.^So^^^^/^^^^ 

(26) *fc tt (27) «©*«D»©W*J:V/*fcttjWfcS 
(29) X^l,2,3,4— r ( 26 ) _ f 2 8) (Dl/^*i^t- 

»w^S3S£'" (26) ~ (33) wvw *^«^ 

+ ;i2i"~^^^ L " < tt *^°^^^K **Wi**y*rf*** 
^-HffcftcTWt L< ft^©*^^^* (28) ~ (34) 5^ 
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T'^s (28) ~ 04) <o^irhMz.mm(D$Mmm(D^®&&Tfi/tiitftmmmo 

(37) TO^a^'-^^y^ $'omis3:Tmm£ftfrt>iii&m*bm 
tstizmBx-hz (26) ~ (36) <D\,^nMzmifc(D^is£tf/&fri±mwmh 

(38) ^ (IA) 



>f/K -C(=0)R6A K5A«t Kn^ri/*fcfi-NR6A R 7A RBA^^Jg 

kKB^^ft«U ©XA^Si,2,3,4-7 i h7^-/l-5-r/VT*fc5it; Rsa^ 

t < tt&jt&0tt*ft£frft?/ft L % Gi)XA^S-C(=0)R5A^ fcf±«fct> L < ttgftt* 
3% L < B^iftoHl7/^K L < f±#Wfc©V* b 

< Wg&^fc^y^-yK 4-p«^*^-f^7^=/K 4-y.^yve^ysVs 4- 

tf^y s?y tf^y^A 4-^v^n^y t?y, 4,4-^i^^s?*^tr^jj$?y 

(39) XA^l,2,3,4-X h 5 /UTfeS (38) IBiSO tf 17 $ v^ff^ 

(40) xa^-c(=o)r5a (^4,^ R^nmBtmmvh?>) x*hz> (38) ib«© . 

(41) XA^-C(=0)0HT*fe5 (38) fB$Of]> S ??y|»frtfcttf©«I 

*wicf|:«csn«*. 

(42) XA#t KBdr^y^vK l-t KB^3i^*fcr±l-fc KB^-i-y 



(43) A#fi&t> L < tt^fi&OT V — /K ffi&& L < tt#je&©T 7 
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(44) A&SMh L < teWm&<DT V ->y s T W%m&%. tciZiy? 
n T>V*;VT>V*;VT*h 6 (38) ~ . (42) ©V vf ti;WJ:lB«<£> t° y ^ v^>^#: 

(45) A^^/K 4-7oi=./P-n-^;K 3-:7;t~/K7°n fcVK 3-7^^ 
/W-^/l^er fcVK 2-^^=/^ntVK 2-7^y ^^^/K 2-7^/^-1- 

7ct=/K 3-7^/^rv'7^=;K 4-7^7 dr^7^=/K 4:tf7;c=/K 

(38) ~ (42) <D\^-rtiMz:m.(D\?y ^^mmm±n^(D 

(46) B.W7kmmf, &LT;V^;v^fz\-i.TvJV^;v-Qh^n^(D^mm 
38~45«OV^^4C|S^©t°y $ VyMMft*tcftZ<Dmm^&)fcVf®iStlZ 

(47) Ri^TK^^TfcS (38) ~ (45) Ol^frfl^lBic© fc° y $ Vl/M 

(48) R3A&£tm^|l-£fctt#l&oT, B&t>L<te«& 

(38) ~ (47) ©v^^^iB«©t°y ^^^mm^tcntomm^mmm 

5 (38) ~ (47) ^v^tv^^iB«<Dt D y $i?ymMfr-£ta**:<Dm&&mcw 

(50) R3A^S{j£^T/W^yK V* n T)V*}V* fc tt< 
077^;K'$>!), R^Tk^M^-efeS (38) ~ (47) OV^-ftL^^fB«©t° 

(51) R3A^3-p{ hdr^-<^v?yV N S-^PP^y^K 3-7/^P-<^v?/K 
2,6-l??ju$-ti^i/i?^ 2-^5Vw<;/v^K 34!)7/>to^;K 2-fcfyi? 
/MTvK 3-fc'y^/M5vK ^p^S/7M?vK ti'v/^vK 1,5-v 5 ^ 
^;k-n-^^^/^«tt>*2,3-^t fr* fvl^bfcS 
i^kSlfmsg-efc!?, R 4A ^7k^M^T*fe6d\ R3A^^>^x-fct)R4A^ 
n-^^T^S^\R3A^ n -^^^ T ^ tp R 4A^^^ yl ,xfc6j5\ £fcf2R3A£R4A 
^^1-S»^<b-^t^oT4-<>'v ? /H: 0 ^y v>A 4,4-^ l^^^*/ 
tr ^ y t> b < t~ K n y ^ y V v-VH w&M&t 3 (38) • 3:ot - 

(40) ~ (47) OV^tl^^|3^©t°y ^^V^^fctt^^a^^lf^ 

(52) R3A^3-p{ jsdf-^^^^^ 3-77^a^^v>yK 
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/ t> L < fix* tKc^rydryy y-i-j /\s%&ffct5 (39) ia«© f y $?>ft 

(53) &.(iA)-vm£ti?>ik&mK 4-(2-^>i?j\'7^~/i'T$;n<t>'?u 

^y^7i=;i/j 5 /)-2-(^^ P^^/py 5 y)t°y 3; 5?V-5-;&/M? 

5 yRSt {[4-(2-^i/^V7^^T^ y)-2-(V^ n-v^^y $ 

y )-5- t Kn ^r^p? ^Vl^-O^ P^i/vM f-/UT ^/)lfV K i?y s N-[4-(2-^ 
^;W7ai=/VT 5 y)-2-0^ p^^vM S f-)VT % y)fc* V 5: i^V-5-^^JJ?= 

*-H^fA^yi?^/u*y7 5 K> N-[4-(2-^^^i/^^^vr^ y)-2-(^ 

P^>//M^T5:y)^ , y 5^-5-*/^=^]^^^/^VT^ K N [4-(2- 

■^^^7ch=^t 5: y)-2-(^ P^^vy ^-/vt ^ y)t°y 3: s^^-s-*^* 

=/H h y 7/W^-p y ^ yx/Vftyr 5 Kx 2-(^ P^riy/vy *$-jvT 5. y )-4-(l- 

y fw^7i; ^y^jvr % y) t* y 5 ^-s-tf^vst 2-0^ p-^»u 

y *f~flS7 % y)-4-(2-7x y **yx&fV7 5 /) b? y 5 S^-B-jfr/HJ?;^ 2-(->^ p 

^^^W? y)-4-(2-^^y ^ix7cc=7UT^ y)t°y s.^-5-#/M?:/g^ 

4-(4-r7^~/Vt°^y v^-i->f /u)-2-(3- h V 7 7M~p y J-ji^<yp;VT 3. y)b?y 
$&y-5-$A'tfyWt s 2<is? n^*c*/)V*=$-)VT % y)-5-t KP^y ?vW-(l- 

^ ^-2-7^ y^v'^^r ^ y)ify ^i?^ 2-(s^ p^3^m 3 

y)-5-t Fn*i/*?-/i'-4-(2--7*;3ris^?-/]sT^/)\i°y 3 v 5 ^ 2-(^^S?^ 

f^r^y)-5-t Kp^r->y^-4-(2-7cty^i/^/i/T5/)t o y ss?>v 5-t 

S.y)t°y 2-(S^P^S'/vyfvl'T5:y)-5-t Kn^i/^f;H-(2-7x 

y ^rV^^TS: /)t°y 3 5-t Kd^t^^4-(2-7x=;1//p bVl^T 

3. y)-2-(3- 1- y 7/v^-p y ^vv^vVi-t 3 y ) t° y 3 s?v N 5-t y ^- 

/H-(4-7x=/l/tViJv?y-i.^;i/).2-(3- ^ y 7 jVHru y f^>y??^7 3 J )t° 

y 5: 4-(2-^<y^/uy ou-)vt 3 y)- 2-(3-^ p p^^/kt 5 y)t°y 5; 5? 

^-5-*/M?V» % 4-(2-^^7x=^7 5;)- 2-(3-7^tn^y^7^/) 
t°y 3^i/-5-# /l^V^ 2-(^>-^^/kT^y)-4-(2,3-^t KP^^y[l,4] 

^=¥i>'^-6-f^T5y)t fl y $e?^-5-*/i>3j?^» N 2-(3-y f^s^^i^r's 

y)-4-(2-7^y^v'^ 3 :=^T$y)t 0 y 5$?^-5-*^VR, 2-(2,6-v ? ^/U^-p 

^^/vT^y)-4-(2-7^y ^r^7^^/i-T5y)t ,, y 3 v^-5-;2;^>$^ 2-(2- 
y f-j^yp/ur 3. y)-4 ; (2->^y ^7x^7 3 y)t°y § -yy^tup^ym, 
4-(2-7 * y 3^:7 « $ y )- 2-(3- h y 7^ p ^< ^ y ) t° y ^ s? 

V-5-*/V#^R % 2-(3-7/^P^^v f /WT $ y )-4-(4-7cc^/V^^T 5: y) t" y 

^ ^^-5-^7/v^v^ 2-(^^i>7^^T y)-4-(4-t'7^=/i^y ^/ut $ y) 

t°y *Z?y-5-%jUtfy&, 4-(2,3-v f t KP^<V/[l,4]^dri/v-6-Y/PT ^ 
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4-(2,3-^t Fn-<vy[l,4]^^^-6-^^T 5 /)-5"t KP*^5VV-2-(2-lf 

(54) (38) ~ (53) <D^i*ilti>\Z.mifo<D\?l) $V^&fc&ftn*:<DWm 

(55) (38) ~ (53) OV^tt^l3«©t 0 3) §S?>WW**fcf*e©|Si 

(56) - (38) ~ (53) OV^tL^ClB^Ok 0 ]) $ v'^^tfcf^O^S 

tfftS^ST'fcS (56) IBttCD^K^ <fc tcltmmih - 

(59) QPB880»IB«H|i!3fBojR3ft©*:«)© x KBIS-H-lx 3*fctt6T»*£;h, 

(60) GPR88©«l6«llW)a©«3t©^:«)© % (15) |B«©try § S?^BH»A 

(61) ^^mo^Kfeitjt/sfcfi^^oigjgofc^^ (15) mmo 

(62) GPR88©MMfftB£#« »K©^**tt#-#-5 - £ 

-r § «i© «t -a/% tzmmxm. 

(63) . ia?!i##i N 3*fctt5«$H««^E^©jiiRt-5ioifiset±©ia 

^ (64) (15) mmoifv %&>mm#tiittt<Dmm<m\z§m£tiz>m.<D 
(65) (15) i^oify $vi^m&*tcft%<Dmm¥mm®istiz&<D 
^is^^t, GPRsst bxtt, mm%2vmtstizT $ smsmzirr s 

fc hGPR88*°y -^f- Kn ia^J#-^4T^$tl-5T 5 7 

GPR88#y K*3iO«^##6T?^$ti5T 5 /BHE?!l*frt-57 j/ h© 

GPR88# y K#*tf fen*.- ■ * fc N t h GPR88 cDNA© a - K«*0B*f 

T?$> zmmt^rivm £ *i5*t£ga?!i©438~i592# g ©ia^j £ ttttwfc&gs 

Ki"*, ilBO^y^^ K^HH^^^-^W^^S^y^f-Kfc^ 
#380reffll^GFR884: LTtt, #fcPB^J#^2T**£;ft,5T^ /^lfl^J£ 
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^fi" 3 t hGPR88xK y LV\ 

»^»4,3i3=-fc«V>»4^7-^A*©DNASr@^bfc7-f^'-SrffiV ,k Tx 
0.7~1.0mol^©NaCl#^Ts fitfC*?^ ^ V ¥J a ^&fro 

0.1~2#F«fl[©SSC»* (lf£M©SSC^©*fiffcW\ 150mmol/LNaCl, 
15mmol/L^;/^- h V V A «fc «? £5) ^fflv\ 65°C^#TT^^^-Sr» 
-f 5 i i J: t) HajTet SDNASriptf 3 r t /v< :/ y *V if— > a > 

fi„ Molecular Cloning: A Laboratory Manual, 3rd Edition, Cold Spring Harbor 
Laboratory Press (200l) s Current Protocols in Molecular Biology, Jobn Wiley 
& Sons (1987-200 l)> DNA Cloning l: Core Techniques, A Practical Approach, 
Second Edition, Oxford University (l995)^fclB«£*i/0^;^£fc:*p CTfr 5 
t k&X*%Z>„ 'M^y ^ XpTfgfcDNA* U*CA*tt»Ctt % ia^JS-^lT-*$tL 
5lfeSia^Ji^^< £ ^60%^±Offi^«r^'f5DNA N L< &70%^±, 
<fc L-< «:80%EU:, $ L< B:90%Rl:,#fc:#S; L< tt95%£*_t N 

§: b< tt98%£t±©4BKttSr^r-t-SDNA*^lf.5 r £3*T-£ 5„ 
<GPR883&£»UIS&/BV^ GPM8©«j£igfiElMfcSL 

##^j5~7^i-ii«9 N GPR88&, «^»J{^m$*fc^(C N ytf^KtfS 

tfc < x -bmmt U ^.^-T-zHt^ii^® ^i-«^ttMGPCR-efc 5 It 

fc, GPR88&3BS.i-5»U&tt % y # I' Ktf^fc Lfc < <b t>GFR88©SH4fl;fc:# 5 

©MJ^cD^K^^^^nSfl^ LTffcigfc L N ttRftSSr^ftl L*^o 
iitlfcLT. »WSr»Lfc^©»^^^T-i-S^W^ s GPR88 

£ *fci»J6 &«Tfc^GPR88$8milMS t Plfllt LXftU U ±1B©27& 

J&gO&TZMfe Its GPR88fgMJ3ftT-©»j£g©{rF£ I»f 5 - 1 <t 
«3 x ^*nfcft«^GPR88#MWK:*J*ffittSria^F-t-S^if 5 ^SrW^S £ £ 
GPR88©«j&?g«««te, GPR880»*«r»«li-«^«rJ|rLT 
*3t), GPR88©fil|g«l»Ji:^5o GPR88©#^flH4Ra#»KK:t± % GPR88t^ 
£LT*©«fifcJ^m#t3^:"*-*T=f=;* K GPR88tG^e«i <D% 
VfV :/^&Pl§~f-5#>K^©GPR88^H^f 5 V^A^nt«:|a#f-« W 
££*l5„ «34i-5J:5^ GPR88©M«iM^ *JR0e&© : Hfr:i8J:tf/'£ 

GPR88^mi~S»fi, GPR88Sr^t^i-53Bft^b. &5V^GPR88 
Sra-K^-5DNA*^tp38m-<^^- (GPR883Sm^^H Srlsi&SMcigA 
1"5 £ £ fci'ot#5 £ £ #T*£ 5„ GPR88©«^fiH4Srai^rSfc«>lctt % 
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GPB88^a-K^5DNAW\ #T©J: 5 KLTJ&fcTtr's. GPR88 cDNA<£> 
flfctfEa*#n?*3*L5fc fGPR88cDNA©J£giB?iJ£5GfcLT, 
fc$»fc«r=»- K-t-5«*Sr^tfB&sDNA©IWJg«ISfc»^i-s 0 »ft Lfc«# 

-f-So «*tf* ^##26*J:tK27^S*L5iia^^H^ti3rr<5DNAj5S 
fc£*L5„ li»^je^felte6<#T)NA4fc»±cDNA%>|jR-t-5 0 cDNA©#£fi 
GPR«8;^mLW5im^J&&ja^;5 0 W«L*^#©NA*fcficDNA& 
2«g^^^DNASry7 LT^fcPCRt <t 5 g^gfcfc a 
- Ki-SDNASriUte b^iTtS £ h &X*% S„ im^mMfr <£>2fc&#:DNA£ 
tteDNAOWSL *5«tOTCR«Molecular Cloning: A Laboratory Manual 3rd ed, 
Cold Spring Harbor Laboratory Press (200l)(C|Bio©^fe^o Tfr 5r^S 

5 fcOfc^lV^ ^m^^— tpO^a^E— ^-(DTfcGPR88?r. 

K-t--5DNASr#A1-5 i £ fc £ «9 N GPR88^^^ * ~£«HH-* £ £ tfS-r- 

#5, 

teM^GPRSS^m^^^-^^At-^^i L-Ttt, #*iBBJSJcDNA^ 

YEpl3(ATCC37115), YEp24(ATCC3705lX YCp50(ATCC37419) > pHSlSK 

t5t>©T-fctt«V^/£St>©T?t>J:< > PH057°n^— pgk^ 

GAP^a*-*-, ADH:/p^-*^ gal l^n^^-, ga l 10 

%m?5Zt&T*£^ #MM9fcHt* Saccharomvcfis c.»rt*nsia». 
Schizosaccharomycespombe , Huweromvces laHaa. Trichospornn pullulana . 
SchwanniomycesaUuvius £ £ 3„ tfcGPCRO^tol Lfc 

£JBV»5££t>-C#5 [Trends in Biotechnology, 15, 487 (1997X Mol 
Cell. Biol., 15, 6188 (1995X MoL CeR. Biol., 16, 4700 (1996)) „ 

m*.^ YvT$V<-i/ s yfe CMethods.in 

Enzymol., 194, 182 (1990)) x X^^u??* h& CProc. Natl. Acad. Sci USA 
84, 1929(1978)) N mWJ^t&m (J. Bacteriol., 153, 163 (1983)) x Proc Natl' 
Acad. Sci. USA 15, 1929 (l978)!B«©;ftfe#£W 5 ~ i £ o 



10 



WO 2004/054617 



PCT/JP2003/015982 



pcDNA3.l(+\ pCDM8, pAGEl07s pREP4, pAGEl03> pAMo, pAMoA, pAS3-3 
Q*9ti&t% - t 5 0 mmW^RKD^t 0>Rtf, Saccharomvces 

eCTeHaae**©i^¥S^Gal40DNAIt^^iai^ f P^xy^*© !) tfi' 
Kl££ffi#© ^^7161 (Gal4-ER) (Cell, 54, 199 (1988), Proc. NatL Acad. 
Sci.USA,90, 1657(1993)3 &&&m\cm?<Vitm£\^ 17/3 

7 v^-^Oj^UK «t «J |§^f|^^lTie * 6pAGal9 d*5 £ tf P AGal9-ndW 
#*U\, ISIMat, . ^^©oriPS:^ 

^SpAMo, pAMoA, pAGal9-d, pAGal9-nd^O-<^ Namaiwa$BR 
NamalwaKJM-im^^^^^^ ^ • ■ iM/^OEBNA-Ut^Sr^a 

it^T't, fll&rfs f--T M;tfP*>f^* (CMV) ©IE (immediate early) 
itfe^yn^— * — N SV40€>3U$3:/p^— „ t-n^X^ SduWlM 
.^(Dvyy - # — • y fc°— h • — (Long Terminal Repeat 

Promoter) % V- h n jUX<D7u*r— N h^Xa y^/D^t- % S 

*>«fcv\ 

3t±$li!&<!: L-Tte, tfiRfcf, • N'M, 79 h - r*B 

8Ss v»7* -/M^JJ K— 7« x CHO», BHK» N T^J^S; KUUVHF 
Namalwa», NamalwaKJM-l»> t t hfilfiL^ 

HBT5637 (#H§BS63-299) N t h*fl§3g»|* % #^©#P©j&Hjfe*3£ 

A#65fcft % T»Jr^ • $oio— riSetei L-Tf* N SP2/0, NSO^ y y f • * 
^u-^mmt LTH:YB2/0^ t hJ3£JEWJIl;M£: LT(4HEK293^ N t h Qjk 
mmmt LTfiBALL-l^ 77!)*5 I^WKWlSi LTttCOS-l % 
COS-7. fc h^M^^tL-CfffiCT-lS^^tfSJLi^-etSo 

Wf ftt>/BV^ £ i ^-et % M&tf> i^hP tKV-V 3 [Cytotechnology, 
3,133(1990)] \ VlsWtXWZ&m (WW2-227075) N U#7x^i/ 3 y^ 
CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)) „ Oology, 52, 456 (l973)^|Bft 
(DjfmZmifZ r. 5„ «Sf fe»frOl&#*5 £tfl#«tt N #P^¥2-227075 

^#fe§V^tt#^¥2-257891^#^|B«$tlTV>S^CTCrfT*P C £ 

H&»£r^E£»£ LTJSV^^a-fciWu 09*. tf* Baculovirus Expression 
Vectors, ALaboraWylflanuaT, W.H. Freeman and Company "New" York 
(1992) N Molecular Cloning: A Laboratory Manual 3rd ed, Cold Spring Harbor 
Laboratory Press (200 l) % Bio/Technology, 6, 47 (l988)^£fB^ £ fltzjjfeK X 
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«^^fe|C43V^TffiV^fei^««fe?3»A^*-iLTfi, P VL1392, 
pVLl393, pBlueBacHI (i~-<X>( yifhn ^£ W § £ £ 

So 

£ ^777 •*U7^=* • ^^l^T— • SK5-^Kd^ ■ »7^/^ 
(Autographa califomica nuclear polyhidrosis virus) ^ £: I ^ 5 ;i £ #S X s £ <s o 
LTfi % Spodoptera ^gm ft Td a <ftflBM&fflBa Trichoplusiam- (pmk 

mm, *j*n%&x<Dmm&$&m^zzk&vzz 0 spodoptera 

frugiperda(Dgp^jja t LTftSffl, S£21 (/**c*.u$J jv* -4 fxyuyisa 
y.^^^X T - ytfy YD— • -^-^T)V) *gf % Trichoplusia mg>Jmm«HIBl 

teBombvxmori N4g£^f 5 r > Mt»* * 
»!>^ E&ifolJ^©±iE&&&*£^£A^ * 

«$H¥2-227075) N V #7 zc f S*s [Proc. Natl. Acad. Sd. USA, 84, 7413 
(1987)] Wtf5ii:TO5„ IMHUgllcDNA^AI-S^fe^m 
©^TScx tfJxff, x^ fp^^gyjSfe CCytotechnology, 3, 133 (1990)] , 
U^*7^!7A^ (M5JZ2-227075) , 9*7*^ 5/ 3^ CProc. Natl Acad 
Sci. USA, 84, 7413 (1987)) SfcJB^T, SAij»JtelcDNASri»Ai-5 £ k 

LTffiv^^tm, 45t*n©;£8s GiWm 20 (1994), 
21 (1995), Trends in Biotechnology, 15, 45(1997)] £2p CTGPR88& 

y D ^^_ % ^^T^^l^n^^^^tfs-t^x^S. s-fc, y 

Agrobacterium) (#PBg59-140885, #MBg60-70080, WO94/00977) , ^U? 

p# W-Va CCytotechnology, 3, 133 (1990), #W^60-25188T] N >^ 
TjtJUtfy Gtfi^ND fc/BV^Sfe (#W|g2606856^\ #f¥f|2517813^) 



12 



WO 2004/054617 



PCT/JP2003/015982 



/u])ymm^ Msmm&^Ws. mm^m&m <mz.t£, creb,stati,stat2, 

STATS.STAT^STATSa.STATSb.STATG.MAPK, ATF-2.c-Jun,c-fosJ k -B a , 
I k B J3 ,Smadl,Smad2,Smad3,Smad5,Smad8^9 <D V c-fosSt£fc,pH 

*lf bft, ^ftb SrfH^ n £ K <fc 19 »J&©j6^Sra3rt-5 r t Z> [J. Biol. 
Chem., 271, 1857 (1996), Science, 268, 98 (1995) , J. Pharmacol. Exp. Ther., 
275. 1274 (1995), J. Biol. Chem., 272, 1822 (1997), J. Recept. Signal 
Transduct. Res., 17, 57 (1997), Endocrinology 138, 1400 (1997), Endocrinology 
138. 1471 (1997), Nat. Biotechnol., 16, 1334 (1998), Biochem. Biophys. Res. 
Commun., 251, 471 (1998), Br. J. Pharmacol., 125, 1387 (1998), Trends 
Biotechnol., lg, 487 (1997), Anal. Biochem., 252, 115 (1997), Nature, 358, 325 
(l992),Nature, 3J& 272 (1998), Cell, 92, 573 (1998), J. Biol. Chem., 272, 27497 
(l997),Trends Pharmacol. Sci., 18, 430 (l997),Trends Pharmacol. ScL, 20, 370 
(1999), W098/46995) „ 

Utf~jr-X&m^Xtt)&<Dj£®t: s e~fi--'t$m&n. GPR88£3§ • 

* -3t^o^*r?ai)rf5 £ 5o ss^a* <D&<&wm t urn, g s £ 

*^-r6GPCR<D^mt;^#V^^^fiimb-r5CRE (cAMP responsive 
element) , G q t*^5GP(»©flHfeft:lc#V^^SrSftft;i-<5TRE (TPA 
responsive element) , Git*^5GPCR©ett^lc#V^^^Jgttfl;-r5SBE 
(serum responsive element) ^ffJ/8X£ 3o ^f c ^ Ga s OC7fc$$ 5 T 5; J & 
&G a i*3 J; XfQ a q <E> C 5 7 ^ 7 SfeJzi-t Ji^3x«fe bfc * 7 7 G a S &GPR88 
©3BSJR»I&K385.£iir<5 r t £ «? , GPR88«s*«H-5GSeK©TO^^-e 
Gs, Gi, GqOV>-f^*>o-Ct>s GPRSSWtefcfc^CRESr^tpAiyn^ 

5 GPR88©3§m£B& i o|»»£n 6, *w ZMBfrmf £> ft, ft##Jfc 

«'J«&2e, ^ita> as§r&tei*£. mtMsmt. %m*pn, 
*mwfc&^x: GPm8<Dmmnm\ii, wemwt o t -LTGPR88<Dm 

GPR88^#^ SrWi"Sft:^ft (^x«, >f J"*-* T h , 7 ^ 

M , We- (Mx.tf, "Pftftft^) , rm^tp i^*^ k^©, gprss 
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• 10~40J£S, i D 0£ L < fil5~3<Mi&©IB^teft*ltofc, SfcttHSWMaii 
b GPK88 cDNA©Ean?fc 5fB^#-^l©^SiB?!l©^1-5 10i£g«±, 

dna£ * h y ^v*. ^ h &&#ttw 7 y *y x-tz x o timmm*\^ 5 

WO93/20095, WO02/10185fcfB«©:frfe^&^T«i^5 r. § 
GPR88* y K*fctt*A^i/^ K*aw* LTfflV\ - 

tic* t> #j> * n^*tt**fi*t-* i mtm*®*i-zm®k 

«tfclB©iK#fi:f±tMb 1 m^tc X> 50-100 M g»£ LV\ ftK £ LT^T^ Kfc 
ffiV^^fi, -^7°^ KSr^r— Jl^-^ • y i^y h • ^^T=^^n^n 
^^^©^Praeic^J&ilS^S^fcfcoft^Sri^-Tf**. GFR88# 
Kfi, ±IB©GPR88^mi-S»^b N ii»©Seff©»W8fet J: 5 

RtfcliC©^^ l@B©i9!4-©«i~2aBBfctfc3~i0iIfT5. 

mmmmm mmmm : m&m%fl (1978*) s Antibodies-A Laboratory 
Manual, Cold Spring Harbor Laboratory (1988)3 $*t?fltt8"f<5. 

ZWr, #7V/vmtm (Antibodies-A Laboratory Manual, Cold Spring Harbor 
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Laboratory, (1988)] , *fc«DEAE— fe77 n—^yK feJ 7 

tfcfi) WtoffiU MyfflSCU l,200rpm*e5^IHiS'£?^»bfc« % ± 

& (pH7.65) t?l~2^W«SffiLfS5llU«SrK^cL.fc^ MEM3ftH&T?3B«3i£ U # 
fetifcJPMWjaSr^ffi^lPIja^ LTJBV^ 0 

fllfctf* 8-71f^T=;yffiH4^* (BALB/c*&) #MMM£P3-X63Ag8-Ul 

CCurr. Topics. Microbiol. Immunol, 81, 1 (1978).. Eur. J. Immunol., 6_, 511 
(1976)] , SP2/0-Agl4 [Nature, 276, 269 (1978)] x P3-X63-Ag8653 CJ. Immunol., 
123,1548(1979)] x P3-X63-Ag8 [Nature, 256, 495 (1975)] m%J$^Z>Z.k& 
T*§5 0 Zfoh<DM$®fc\±, S-T-fyr-^mW [RPMI 1640^^^1.5 mmol/L 
?)V?*y s 50 fi mol/X 2-p* As-fi 7°yau? J *-)V^ lOngtmLV^firJ 

Y V $ A, 0.21g/Ly ym—* V 7.65g/LNaCL pH7.2) T*«t < fofrU ffll 
ft#m&M& : #ltm»=5~10 : lfcfcS J: 5S£U l,200rpmT'5 

3-7U-1000 2 g. MEMigifi 2 mLjo <£ y> ^/V*/^^ K0.7mL&&£- Lfc 
*£$£0.2~ 1 mL» U Ht-1~2 ^feKMEMJtii 1 ~ 2 mL£ifclII»1- 
3 0 MEMi§JftSriDx.T^*^50mL^^^J;5^p^i-^ o 
^P»^900rpmX'5^^^gim> ±i»«rteTS. #btvfc«®^Oi^ 

HATJt Jfe DEftWftfcO. 1 mmol/L t l/f- ^ 15 a* mol/L^ 5 5^*5 £ T$ 
OAfimoVLT 5 J 7°"r V i'&JUfcfcJ&ft) lOOmLf^Wf 60 M«£96? 

hfclOO^L/^^Wo^U 5% C0 2 ^ "K 
37^ 7 -14 0 H^#1-5„ ig#±fif©-gfl£ t 9 Antibodies-A 

Laboratory Manual, Cold Spring Harbor Laboratory, (l988)^(c|a^$HTV^ 

ft i LT^**^--i?$©#*T«« LfctfW a y ^ p y y vftft (&g <o 
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tfiM*®^ Ltc.W}%)<D4 A/fwyv WzZttZfofc, M%-lt^<?x*&m 

(2,6,10,14-7^ 1^ 7 *=f->\"<Wf-)}^) OXmLZm^ftlStS-U 2 
Z>W£<DWE>M~7y K-^5~20X10 6 »/ / EE$rMlffil^^?i|ft-5 o 10~21 

W&m$> hfitc r i ^b, GPR88«fg£$M^54bl^t> b < Ji^Oifilfcfcfi 
GPR88^|g^^5GPK88fc^r5^t>^o^Sr^i#xb*t5 0 
Lfc^oT, GPR885S^W^1-5T^-fe^^-U * K N GPR88O 

&B®^&±T*/*tmmtimbLxmm'tz>zk&X'%?> 0 tfc5o^ m 

*»W©T^^fe^*P =0* * KSr^rf £g3lte N GPR88 mRNA© 
U GPR88ai^©l8S^^Ji-5 i t 5 T >^ y =f ^ ^ V 
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*1h¥ % tyS\ UvK fr^ fc#LTfePtt£fcf4#tt 

U -y^$ 7cf*S£ftrt&AK J; o T t>S#T? # 5o 
QPR88©«tHfWW^**rr5fb^*i:LTf±s A*.*** (I) *5«fctf (IA) T* 

^Hs-fb-a-fe^if 6>tb5„ ^ (i) (ia) x^zfrzik&m*^ 

ii^iUk&yo (I) *5«^tJ« (IA) m<D^J§r<Dik&mz^xhmWiX»h 
ft:^* (I) *s,fctW&£fc (IA) ©#£©j&»z:*5V^ £tT©^^^rffeH 

IJjt^/K ^^-/K ^Ptf/K ^yynfcT/K y^vK -f yy^vK sec-y^vK 
tert-yfvK ^<y^vK >f y^y^/K ^^^/K ^V/K ^y^vK * 

>f y^^/K y=/K x^^^tf £>*i5 0 

=/K ^3Mr=/K ^y-x^/K ^-^-r^K y^n^Mr~/K 2,6-^*^^^ 
(iv){£mT/^^<b LTfi N MxLtfE^tfcf4^^^*fc2~8^T^=¥=^ 

(vi) 7 U —/K 7 V ~-/u***y&i:Xfi7 V ;V*;V<D7 P -vwfB&fc L 

JWfrttfcfiy*=/K -7-y^/K yy-r~/K ry f7=/Kf^W6>H5o 

(vii) 77A-3vK fe*StT/i"*7i\ ^B7^/i/7^ t: Kn^sHffifcTA' 

^r/K ^/v^^y-iB^T/^/^ £tfr y -;vt^y7M/v®7^ y ygp# 

(vii^Ty/v^^it^ry^/v^-^yTy^yWTy— LTte, tula 



17 



WO 2004/054617 



PCT/JP2003/015982 



. 1,2,3,4-x hy t Kn^-^^/K6,7,8,9-x f7t FB-5H--<i/y^ b^:/5vV# 

im&mmm&, 3~m<Dmm&Ltczm*tcteE.^xh<>xmmm : ?-, m 

^y^>ryy/K ^yy/K ^yhyryy/K ^ 

y^y^ ^^y^rvK yy~/K ■'oy^-y-yy/K ^^y^ry y/K 
-^y^^yy/K -r^/y/K ^>-Fy/K -fy-f^Fy/K ^yy/K 
-fy*yy/K -T^^vvy >>=/k 3v=¥f-y~/K 3^-yy = 

/K i/y; y =/k t°B y /k y y h y ry y /k t- h ? y y /k -t 5 
^yy/K ^f-yy/K -ry^f-yy/K ^ryy/K -fy^ryy/w f- 

=¥-y-yy^7K t^y^/K i^<ys?y, t-^yv^K #*tv<?5>=iA\ 
jj^ttr^y e?/K ^e^y^y, ^-/v^y^/K ^/^y/ % ^re/i^y — 

/K y A t?7=/K ff7tKP t°y T 1 Kb fc°7~/K 

rh7t Kn77^K 7^7fc KD^ryU/K 7h7t FB-fy^/y/K j- 
Kb^/ y/K -Yi/Ky^/K 2,3-^ Kn^yy[l,4]^^^->=/i4^i 

&Ltz-wititc\zEm^x'ptj:< kt>i®<Dm.mm**<st?mmtmmmm mm 
m^m^mn. mo^mm*. mmm+ttimmmtt^Asx^x-ki:^) 

Wmfhti, 7^ hyt Kb t°y^/K -YVKy^K ■< 

y-r^Fy-/K t s oy^;K ^ryy^/K ^-^yy^/K if^y^ 
jj^etwys^A e^7^=/K ^t^y^/K wuy, ^^/i- 

*y 7s KBT1ftf~/K •^'t Kp7^>=/K x t Kb3t/ V /K 

xh^fc FB-ry^/ y^K^-y^t Kb^t/ y/Kx^k Kn^ydp/ y^K 

vyw ^ *v y /k ^ ^y y /k ^ k y y ^ >- k y /k y y 
kb^kjj/k t-By^K tf^yy/K byryy/K xf^yy^K ^ 
5^yy/^swbti5 0 

(xO/NP^^bigaT/^/wi, /nb^v (^B^vf* N luia^B^i/^ipa 

mxh%) £»U «mST^S^B^^«^-^fc^^oT0iJx.«gm^ 
l~3T^o - - - 
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(xiii) £ LTft, l?3-;£:fcti:g&o-c\ #l;lfig&f!:l~3tf\ -(g0T/V^/K « 

y N ^y ^fcfi^MT^/i-T 5: y ^yv^^/^i^y lifcte^MT^ 
r 5 y , ^©^r rv^jvr % y it^^iSiiT/i-^/^T s; y ^/i^- 

(xiv) fi&Ty-/K ii77^^K f^^D7^^K ^^0 7;^ 
TA"*/K tM7^y-;K I»7^^^;K ft7!)^t^^ g 
f&^t^g. WWm%T^^ gi7y-;vt^^7;v^K BJ&T^/Mr 

g&g (xii) <DiEmxm-f tz.mz.ntt, ^RtfMTvv^/K g&ttr/^/K 

{g^T/H^K MT/V-^r^/K ^o7M;K H&S'* p7;^/K TV 

-/K g&ry-/K 77M;k e^T7^=3r/K ry— ^7j/^-/k g& 

7y-/W^^#=yK ISfflStS, g^ii«»Ss HSr8iT/l^/K g^m*T 
r^T'^Lfcg&MT^/K Ifr>i!'D7;^/K g&7y-/W g&T 

ry— /ufcit^ry-z^/^^^Ty— isnssfc^tf 
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(I) fciWb^i (IA) ©ISS^WfcW&jScftsjfti; LTfi. 

mut&m (i) <Dmmmfco^xmw-fz> 0 

= y 9 ' l/^/^s^lfe—W. (Protective Groups in Organic Synthesis, the third 
edition) x (T.W.Greene) , VyV (Peter G. M. Wuts) 

S?a >- • !M V - • Tls K • f-^X- >f I— 7^ j, K (John Wiley & Sons 

Inc.) (1999¥) ] CfiWuiHi t)^a^5tSr^JSi-5 JL^^Tt S 0 

(I) © 5 ^Y^7k*^-efe 5 N X*U,2,3,4--r h 7^W^fc 

a-i) ft> Wfctf OTfc^f-iKtSfc 1 fc ioT#5 £ k &X*% So 
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[XS2] 

(C) TOCT^^«^^f c «:^WT\ lUS 
£*5^K<fcNh-3#) (D) tr#S^<b^t?tS 0 

pp/jvK^ h/^^ x Bm^ji^$*mkx*&tcnifr 

y v 5 ^ n,n-$^ y ^m&mf btL5 0 

*X@T-#feHS^fe (D) t±±m<Djm&ft\Z^ Vv-i-JU • *7 • 
+*TU*M9-y .^r^xhV- (J.HeterocycLChem.) x 8(3)#, 445K 
(1971^) % W099/61444«fc|Btt©^^4fcfi^fetniCfc^Cj:oT 

xa2T-#e>tt5^#» (d) ^ fmmtttiBu&KT&mtztm*. 

<i n tf/w^— r/K Wio^ ^v'V^, BHfcac^vK TirY = 

)VK7 % h\ S^^Ti?f7S K N-^^/Ub°ny K>\ S?;* ?v^*,M^3-;✓ 
ii«rio^ra~48«FKTf»Ti-5. 

LTfr o T t> ct V\ 

~ LT«, 0flx.f£ K y rcfVVT^ ^> N,N- y 7u Hfr^jVTX V 

^y^o[5.4.0]-!7^^-7-ct^ (DBU) , N.N-S^^/l'T^y V t° 

y vy, *j y ^©#»££, y •? a % b y * a n ^y 
wmfom-vw^ 7K^fb^y«7A s Tki^-7-hy ^ty^*^ * 

y £ Atert-y f * > K3s©&»ig^ T >v<- y * h A-21 (n-Ajy K^-* 
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*t») N AG1-X8 Wt7<;W §©iStt7=t^*l/^ /Ky If 

37 jj-w-^-^-^/ 3 i/X^ZM. (Comprehensive Organic Transformations, the 
second edition) N 7P^ (R. C. Larock) * % v> s ^ • 17 JJ - • TVY • * 
■ ^y^—^V^v-y K (John Wiley & Sons Inc.) ( 1999#0 «f fc*B<fc© 
#SiK:2p CT#5 r t AST?* So 
[Xfe4] 

0£ L < t±iafi*~53ft©BMb»^«^1-S ^ t \z. «fc «? „ ifrS-fe (G) Sr#5 - 
[115] 

mio. (J) m^ms. 

feZtlfrWK M*.i£&9nv*9l/ S ^nn*;vA, 1,2-5?* p px^ V n N,N- 

ptf/v^-x/K h^^s IfflfctTvK T-tY-YVA' 
f^Wtt{i^bmLTl^5rim,'n^fb'7t Ko7? 

%imm~ntifmx&Tlrz> 0 
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^7t*-^^3 yXIgZl j$ (Comprehensive Organic Transformations, the 
second edition) N 7D>;^ (R. C. Larock) 1F N i?a 1/ • II — • • 
yX • ^ ^=t-;K W 7 1 y K (John Wiley & Sons Inc.) (1999^) ^\^%(D 



X^5T'#fettS^^ (J) Sr. ^fc^ttfti&K'K ia*~10^*OT 
(I-i) Sr#5it^-et5. 

rl7th'P77^ i^^-^f - y\ ^ y 7° xj tf;n-f^ ^ y£ y % h yvzc 

ii^l^~72I^F B lT?^T-rSo 

(I) <D$h, X^5-C(=0)R6T*$> 5 „ R2d5-NR3R4 (jSf, RSfcitKEm 

^tL^Huia^i^aT^s) *c*>«ft^4b d-ii) & s M%.tt&rF\z.7Ff$mm2 

■«3&fe2 : 



A N Ri, R3 S R4 N R5 n YfcitJ?m«^timHUISiI^»T^S 0 ) 

L<m%m~3Wm<bfe&® (e) ^K^^'*5-at"iV) N " YB^ (l) 
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^y/pf^x-r^ ^<>if^ N \>;v^s s ffim^'K T±h 

V\ 

kiSf^ 0t)~150T:©ra©?aS, L< fi50 < C~120'Ccc>^(Z)MT'fTt)^ 
LTft. tfiRk? h y ^^/VT 5 ^> N,N-^f Vztu \f;V^;VT =• 

dbu. N,N-^^^T-y t°y ^ 3r/ y ^owm&fi, y t> 

a n ^s^hy^ ^y^»7A, ^^7K*-7-hy t>&s TkHft^y >7A % tK 

/^-y*l>A-21 (n-A7yK^tt» s AG1-X8 Wi"7yFttS) £ 

©tiit7=ty^^> ! ^ # y if^tr y y y y ^/m? y 

flS^-fc (E) f± % ftim&kVX*itti*>'7V^l'i''7 - '*~i?-y* • fy^ 
^7jr— y — i^a VX^~|jg (Comprehensive Organic Transformations, the 
second edition) N 70^ (R. C. Larock) Ms ^ • V — :T^F - f- 
l/X • ^=-tK W x jx K (John Wiley & Sons Inc.) (1999#) ^K1B«<£ 

flS^fc(K)W: % mi5p° n i: tT^fcf^J^f^WOOO/76980, WO00/27826 x 
WO01/8346(k WO97/09315, #M200 1-89452^4M$> WO99/31073^tfB«© 

jjmfcwcxmzzk&xzz* 

[IfH 8 ] 

il^JtLTtt, m.rfy** p^ii§^s#^ «fb^y-f/K 
nm-fb^^K^" iiH ^ugH-ry? &m&m^z ^ t^x%; ^x-h^^m 

mo$m~24$?mxmi'z>o 

ft*^ (M) £*3V^ m-t)nX&Zik£t®)kmft2XhZ>ik'£t®t$s ttl ■ 
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&m (H) t£J&£.*5i:^J;?K (i-ii) m5Zk&X%Z> 0 

£$*ifcV^ m^ttWuutZv^ ;?npj}vW^ NN- 

^ot>x^-7-;K ^if^ Wi^v, 3^1^ ^^^^ ;r-fe j> 7; 

7f^-i/3 >-X^| - )Jg (Comprehensive Organic Transformations, the 
second edition) \ 7U*y? (R.C.Larock) In ^ • I7-f »— • T^K • f- 
^•/fyn^Wx^i? (John Wiley & Sons Inc.) (1999#0 ^fEli© 
;£&K2p CT#3 ^tfST-t <5„ 

(I-ii) ©5*>x R 5 tfSfc Vu^l/X'hZik&m (I-iib) fi % 

T/Va^v^-f) (I-iia) J^TI^flSl OiaoTfe 

[III 0] 



(5£>K R 1 , A. R3. R4 N Rte&3:XfYi*Zti^titimkmmx*h5) 

imsxmbftzikitm a-iia) l^a-ioss, 0£l<&is 

*~5^*^ST'toai-5^i!tCj;»9 N {fc^fe (I-iib) &%Z>ZbtfX«%5 

mmi- h v $ a n mm* vt?^ ^ m<omm&, r^-y * isA-21 

(n-A7yK^lfi) , AG1-X8 Wt7yM ^OilSttT-^- 



[IS9] 
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$fc, ft&m (I-ii) 0 5*>> R^-NRW^JfeSflS^ (I-iic) fllfctfETF 
KTF-tW&m 3 J: o X t>#5 t ^T'# 5„ 
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0 R V A N* N 0 *V A 

HoAr^N , fy^A^N 
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O N 
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,R 4 



Xei2 k y^N^N' 

R 3 

(l-iic) ^ 

[Igl 1] 

SBti5fe2 0xai 0*<?#6>*i<54fr&* (I-iib) «\ RlSfc^HSttftiBISCt, 13 
n^^^y M;TJ/-/vfcRJtfi:S*5ii:H:J;D; it&m (N) «r#Srt^ 

y7"alf/l/x-r;K ^<^> N h/V^^ x 3^1^ ift&nTvk T1?I>-h 

^t7;PtnJJyfllfe& ^^^^/^^^y/uT^K^^rffiv^Siit^T'tx 

i££fc«;* 0 y v^cftjeSftfcN-^/HN'- (3-v 5 ^ O/a t°/u) # 

■^•5-WJff*U\. 

txmi 2] 
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Ztitmkmm-zhZ) t&foZ&z>zk\c£y) s ft&ya (i-ii c ) 

££*ifcv\5S % M&ffxhyt i^^U-v, 1,2-5?* h^>^y y 

*M n x/K -<Xv % ^uy s 'gfc&a^/K T±h 

lx\x h v x-f-AsT $ n,n-^ yyp tV^^/VT 5 ^ N 
dbu, N,N-^^r=y >\ try 3v y ^©wtgafc*. y •> 

A, ftiW"MJ!>A N ^y^^A N ^Tkfjt-fhy <7A N jWfcffcfrJJiJrA, 7k 
■MfcJ- h y !7i^ Tk^by A N # y ^Atert-^ h^v- K*'©&»!fiSK TV 
^-y^hA-21 (B-A7^pA-7th|0 , AG1-X8 (/Mt7yKtSD ^ 

wmffliT-^- ^ # y if^;vf y i?v, y / * jj 
[iti 3] 

£fc N iS3tjfe3"e#fctl5^tl (I-iic) <£>5*k m^JV^l/^gCTJV^r 

tv m%frrf*i/iimTju*;uymmkmmx*foz>) *^irz>iY&m d-iica) ^ N 
2 ©ig i -o t mn\z lt n {b-a-fe d-iic) ©5^ r 7 ^«7/v=i * ^ 

mx-bZ) Sr#*-Sfls£*> (I-iicb) Sr % iP7jc^5?^a-t-5ri^J;oTt#5C 

Sfc, {b-8* (I-iicb) o-5*>% ffi»r>V3^F-^*/V7i?=/HffiRT^^©<6iR 
T^a^^^tert-^h^-C&SflS^Jfe (I-iicc) £ N l^ft-TCiiPJ 
*©»*e*BB1-5 £. tc X t> ft&m (I-iica) £#5 £1 t fcT't 5„ 

0i|^ff p p /. ^ ^dp^/va, NJST-v 5 *^ 
7VK 'O-ifV, h/Wt^ drv^W, gfclfeai^vK T-feh~hy/K 7k^ 
;v*u * ? yx;u*y^ ^y^yx/i'*l'mg<DXJi'fty&^t:m^% ZLbft 

$>xh h y 7/u*pb»«s#* lv\ 
Sffitto , c~i5o , c©iH©?a£, »*u<f±o < c-5ot:©rao»ftt?fft)^ 9 
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1 V N 
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X«15 Y N S °mCH 3 XS16 JJsJ^ 

<P) & 

(l-iiia) R 

0**K A, m, Ri, R3, R4, R5.33 £ XfYtt^tfl^fltm £ IrIS&T *> 5 ) 
[IS14] 

J83iife2©ra7*C#feHSfl3-a* (L) <D0%. R 5 #R 5a (5^ RBaft^^ 

E«-C*>5) -CfcSft^* (La) £ x 2^i~10^ft N 

RfeK^mmtemm*, Rj&ttm&t£-b<Dxbtit£^?tix*b3:<. mm 
[xmi5] • 

1 ©IS4 |c* PHRt L-T. Itl4 Titkftfc 
(0) £ N Rlfi:fc^jgttftjfcK<ti; l^*~^»J*. ffSKtt ' 

[xei 6] 
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S&Stw&V^ ^itf^PP^y, fvuft/UA, N,N- 

x;isfc**yb\ fh7tKc77^ ^3rf-^ 1,2-^y f^-S^*^ *MV 
~?u 7VK '«>'*tfS<\ b/l^>\ g^cc^yi^ 7"feh— 

i£S<t LXtis Mz.ti b V ^JVT % N,N-*M y?v \fjVa^-,VT % 

S«tt20 , C~160 , C©W©« N t< f±80'C~120 , CO^©?a^T-fTfctL> 
fb£-*& (I) ©'5*>X;&Sfi&fc Ko^f/K*fci)> R 2 ^-NE3R4 (3;»f\ R3 

& £ xmm^ti^frmuz t mmx-h 5 ) x«hz>i\&m a-iiiba) 0s*. tot 
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IXSl 7] 

»4©Igl 4t^P)^5M (0) «r#£(f> % Mt«t^ii:t 
it), fc^fc (Q) Sr#5^im5. 

y d Jkfttr v "a Cpdc)""; l?hTn A w -if y 

*vv^ m?*j*m-b}) »&y<7^ av) t^-^^w^ 
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/k ^^^> h/^^ **sw s r-fci»=M>/K i?ys?>\ 

[I© 18] 

(R) Sr#5rim5o 

[Igl 9] 

IS1 8"&&hfl&tt&Qo (R) Mit^4^imi 5 joit^Xmi 6 

illUT, (I-iiib) ©5^n XAd^ygmt Ko^^^TffcS-ffc^ 

(I-iiiba) <Sr^$ £ £ #"t?t 
[XS2 0] 

tfc, fls£* (I-iiib) ©H, X^i?«fefc Kn^^^T'fcS 
ft^fiJ (I-iiibb) tt, XS1 8Tf#e>;h,Ms£*J&»fc. Igl7^ Igl 8&V>~e 

xm 1 9 h mmK vxtmtzz. t^x^n^^t as-c-t 5 0 

^Yi. h o6u ■ 

Y N N Y N N 

(l-iia) 0-iiia) 
(5fc*K A N Ri, R3, R 4 x R^^i^Yfi^^HirlBi^TfeS) 
2 1 ] 

»3t»2©lS9t?#6>*i5^» d-iia) £ N «f\ 1 ^*~10 0 
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*L<t± L5 ^S~3 %R<fi&5ffl~etmtZZkX:SL*), ik&m (I-iiia) 
x«-<V^^ N ^ih>- N -Oif^ N h/l^n;/, drv-W, v?^^/^-^/K 

mm&7 : 

ft^* (I) fi±IBT'^Lfc^ii&©te, #lx.fc£WO92/01675, WO97/09315. 
W099/65897, «f »2001-894B2^jC|B*©^fe-e* fcf***l 6> tip CT#5 £ £ 

M*-fc£WO92/01675, WO97/09315, W099/65897, #R 
2001-89452, >f- • ^rP>^-^ (E..Klingsberg) fg % -f.^^^^y^. 
t^.-Afat^^py^.n £ >-X (The Chemistry of Heterocyclic 
Compounds) % voL14, t° V i?y • Ti'K • "T yV • f!) -r (Pyridine 
and Its Derivatives) N M; 3— ^ N -I'^-t'i'xyTs 

(Intersrience) (1960¥) W*— b 2 (196130 x W*— (1962^) % m 

h4 (1964^) x • T-JV (G. R. Newkome) if • 

5* -^rat^^y y? • ay/^yX (The Chemistry of 

Heterocyclic Compounds) „ vol.l4 x tf U i?ls • T V K • 4 y V • t!) ^ 
* (Pyridine and Its Derivatives) „ h5 (1984^) ^l£fBft<D#£rC3;fc 
tt*^&KUPCT#fe^^feSrrfiRIfl:i: U.W^y^y b (Synlett) N 
2000^p.625-626, *J*—1rA"*7'>r% yf-a^V (Journal of Chemical 
Society) % 19523s p .800803, rf^Koy (Tetrahedoron) % 1987#\ 
<g43# N p.2557-2564, \? J r—j-;V • if? • pf^^ y ^ . ,7-5;*. ^ y ^_ 
<Journal of Heterocyclic Chemistry) N 19873s H24^, p.85-89, v^— r 

y? - ^^hJJ- (Journal of Organic Chemistry) N 
19953s &60# N p.l875-1877#tfBto^T^fcf4^b^2pCT'fftg« 

$ - f7i / ^7t^ w -v'g VX%ZL ^(Comprehensive Organic 
Transformations, the second edition)^ 7P7^(R.C. Larock)^^ i? 3 y. T7 ^ 
y - • T-y K- • if^X • y( y* is^y- 4 y k (John Wiley & Sons Inc.) 
(1999^ t»«©^5fe]- ioTff 5 -r^-et-S . 

x-m^htizM;, mtumm, mm. mm. &m?u-? 
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347 " Nv O(J) . \^ MS m/z 421 (M+H) + 

H OCH 3 ^ 

348 *' Nv ^|TS \CXy MSm/z383(M+H) + 



349 ^N-^^Q- 00 ^ v n ^3^A C h 3 MSm/z387(M+H) + 

N -^Q- 0CH3 ^h'^Q MSm/z371 (M+H) + 

351 ^N^-sQpOCH 3 ^H^Q MSm/z379(M+H) + 

H "•N^Y^l 

352 ^N^q.OCH 3 K^KJ MS m/z 421 (M+H) + 

^ CH3 

N-^q.och 3 K M"^Qr F MS m/z 383 (M+H) + 

^*VV^ ^H^O MS m/z 369 ( M+H ) + 

H 3 c cwLJ ^ 



350 ✓N^-x^ sr OCH 3 



353 
354 
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mem (tt#) 



its® 


•— NR 1 A 


— NR 3 R 4 




355 


XA 


CH3 CH3 


MS m/z 307 (M+H) + 


356 


XA 


TO 


MSm/z291 (M+H) + . 


357 
358 
359 


XA 
XA 
XA 


k u 

CH 3 


MS m/z 299 (M+H) + 
MS m/z 341 (M+H) + 
MS m/z 307 (M+H) + 


360 


XA 




MS m/z 303 (M+H) + 


361 


XA 


CH 3 l^ 


MSm/z313(M+H) + 


362 


XA 


OX 


MS m/z 333 (M+H) + 


363 


MA 


H k^ 


MS m/z 353 /M+l-n + 

iviw uvv; llvl * III 


364 


XA 




MS m/z 291 (M+H) + 


365 


XA 




MS m/z 353 (M+H) + 


366 


XA 




MS m/z317(M+H) + 



64 



2004/054617 



PCT/JP2003/015982 



— NR 1 A — NR 3 R 4 

367 J\^& ^hTjQ MSm/z286(M+H) + 

368 ^TQ; 0 ) ^^Qr 01 MS m/z 385 (M+H) + 

H . 

369 " N TQCo> V h"XD MSm/z357(M+H) + 

H 

.370 " N YY°> H^O MSm/z352(M+H) + 



H OCH 3 



372 - N VY> CH 3 V^O MSm/z398(M + H) + 

OCH3 K _ _ C | 

373 h NH Q^Q B iQr MSm/z416(M + H) + 

374 HN"0~0 ""M'X^ 00 " 3 MSm/z413 (M+H) + 

375 , j N_ 0 — 0 ^h'XD MS m/z 389 (M+H) + 

376 l i N ~0 - 0 MS m/z 397 (M+H) + 

377 ^"O^O V H^O' F MS m/z 401 (M+H) + 

378 „ N _Q^Q H3CO^^OCH 3 MS m/z 409 (M+H) + 
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mem 



^J 3 — NR 1 A 



—NR 3 R 4 



381 
382 
383 
384 
385 
386 
387 
388 
389 



.3.91 



379 ™\J-\J 
H 



380 

H 




HaCO-^^OCHa 

H3CO^^OCH 3 
H 



H 3 co ^ 0CH3 



TO 

v ina 01 

to 



CH 3 



cCOr 0 ' 



CH 3 















Q. o j0 






CH 3 


CH 3 




H ?H 3 





MS m/z 384 (M+H) + 
MS m/z 433 (M+H) + 
MSm/z405(M+H) + 
MSm/z467(M+H) + 
MS m/z 423 (M+H) + 
MS m/z415 (M+H) + 
MS m/z 368 (M+H) + 
MS m/z419(M+H) + 
MS m/z467(M+H) + 
MS m/z 400 (M+H) + 
MSm/z455(M+H) + 
MS m/z 433 (M+H) + 
-MSm/z417(M-tH) + 
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mem 



-nr 1 a — nr 3 r 4 warn?-* 

392 ^N^A^ . ^fOQT MS m/z 383 (M+H) + 

393 ~0~0 YXJT CF3 MSm/ 2 443 ( M+H ) + ' 



ttttfll : GPR88«»MtfM8 (GPR88#g«ft*|fc8ft4iagfftB) 

5 T?«Jfi LfcGPR88T y M HMS 1 «r 6 fe^ V- b 1 •> fc *) 
10Wo#BU GPR88Srfl*C3S$i"5fcJ5>s KJSWlO nmol/LfclftS J; 5 
17/3-^* A' (17/3 -estradiols SkTE2bV&i;Z> ; Sigma-AldrichU:^ 

) fc^T^Lfct>©fct«flS^£fcJli;^ 5%GCVf y^^-;?-^, 
37°CT'6 B#f?3&J&£*fCo Steady Glo Luciferase Assay System 

(Promegali^) IWSSrJPitRJSSrfltJh U (Packard*±®D X 

w>&tc x> HBc&t> t Ltcmm&xm ufc 0 

mmm (%) = ci- {(a-b) / (c-b)h xioo 



J|7* 





IC50 (nmol/L) 


1 


51 


37 


18 


39 


120 


42 


114 


43 " 


'34 



(%) 4r£8«fc*1-. 
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mm^ (%) (3 nmovu 

44 96 

47 86(1 nmoVL) 

48 100 

49 96 
55 93 
62 96 
64 86 
71 84 
77 82 

79 81 

80 82 
83 95 
94 81 
106 94 
112 76 

116 90 

117 84 • 
119 85 
121 81 
123 83 

135 91 

136 97 

138 82 

139 97 

142 97 

143 87 
. 148 96 

149 82 

151 88 

167 81 

173 87 x 

177 84 

180 80 
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182 


84 


iyb 


on 
yu 


.198 


89 


201 


100 


230 


89 


239 


84 


247 


84 


250 


85 


256 


96 


261 


84 


263 


93 


264 


92 


267 


91 


269 


89 


274 


82 


276 


82 


277 


86 


278 


76 


287 


82 


295 


89 


299 


91 


302 


89 


303 


85 


306 


94 . 


307 - 


85 


308 


87 


309 


89 


310 


95 


320 


87 


326 


99 


330 


84 


364 


83 


391 


94 


393 


>60 



«±©^m<t^x tt&to (I) ttGFR88©«IB#*9ftUB (GPR88^#JB) £ 

. ■£fc-,--WOQ3/Q87366 ^|B«(D^{ZL^.oX..-fift,(ai|^ttS-GP-CR. m%J^ 
GPR3, GPR4, GPR6 £fct± GPR12) &&m5®tZTyK4mi&t:m^xm 
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6 *5 £T* 7 WJa^jxHIIg LfcGPR88T ftljfi 2 *5 «t Xf 3 % 
<ffiR88Tyfc-ffcfil iR«ttc % GFR884$H^«#^g«|fi#^9t (GPR88« 

: GPR88jt^^t-5T^-fe^^^-y i^^- F<Z>JMft&-£ 
=f** V*-?- K (StrrASl : e?xykj» htfcte-a^<HteKL 

fc) (10 /xL) Cfe^lSaitfcM) fcjgflpu 

&&<D K/n° 5; ^g^ftJi!fft|gSCH23390&#©3 0 Mfr 2 J£tf V^T, 12B# 

fc 0 Strg-ASl (10 Mg/20 /zL) ©*fcJ»£rt&5-<03B#IB&te, 
&#ili£SCH23390 (0.5 mg/kg ; ^^tfc»«r^SIAJfi*^0.05mg/niLK:*«0 £ 
&T&#tLT. iiijj^^SrfmbfCo SCH23390©&T*M-©30:91£fc\ . 
lE5-foK$ 4.5cm, tel.0cm©SE^TfeT^ U ^©£1^ 

*mftm£mmkLxmMmm*£<Dm&zmfrLtc 0 strrAsi&&-§-& 

TSCH23390©^£#Ti£^L;/ci¥£. Lfc„ 
f±588>IH*T?*>ofc„ StrrASl *«^rtS-§-Lfc»m33W5>Fai$(Btt 

o ■£ tK StrrASl©# 0 SI «fc D „ hv* * I'SB&ttStfiaite <t <9 HIS $ 

^«3i»^^iittafcii$*Lfcii <b^fe, GPR88it^w ^wB^omm 

mmz.m&LX^?>Z.b&mt>frbiz?) , GPR883tfc^&ili$£L;rc|&fef^ J! 

Jfc*3 % SirrASlli^l>^GPR88mRNAO|af?|IM^tP> ^#-^5^^ 
^Sia^401~418#gO@B^Jttaffi^ffi^e>^^^^^n^^h • 
9=*DNA"T?*>5„ StrrASlO^SlB^Jfi, -^£*GPR88 mRNA/ctf-eft 

<, t hGPR88 mRNA©«MM &^ts\ jE5(l#^-4t^-mSia^I© 

3tfe-?©i§m^«j^j u ties i tmftfti 2 t*^ $ fi 5 -7 * * jc^f-r 5 ^ i m 

3 : GPR88iI&^ ICON'S 7 =0*^ K©JH£rt$^ 

. »©l/-fe/kf^#©3 0fr^6>, 2W-£^VvC, ^JS^ffiKlCftlfft^ 
Sftg- AST " (10 /ig/20 ixXX t\ " IV&m^b £6[IK V * ©fflfaPrsll tJ ii 

#«n^fci^LTv^££fciiKi;;fc:. strrAsi do Mg/20 njj) ommm 

ft$i$-<D20mmi$HZ-s HzA'tr^ (2.5mg/kg:7xtf:/py&;f|-85llg£|^;fc 
T0.25 mg/mL£«) Sr^TffiStbT, TO«£^ffll§&f|3RLfco v-fe/utf 
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ffl*±m\z.^vx&W}%mir$ix~<Di%ffl (pfwfcm srsweut. -©tomnh 

V;^ K*C*> 3Strg-ASl©ifcl 5 S £ 5 . Hr/ufVg-S-fc: J: 5 fBS S *t 

(09 I'V^ ^MSO* »*H£!E> 90«, 

5®f&©Jtt£d<TXV!7* (fr*22~25g % B#«avt^>— -) fcliflOEEfflWC 
Hfc&firofc. SCH23390 (S/^VtUO Z£M&mM (JzWmMtiM) \m& 

!7*#*10g&fcl9 0.1mL) o ^-g*3 7tft-^©l«PlWftKll|Ei"oia5$4.5cm % 

i- 0 ... 
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%9m 







0 




1 




2 




3 




4 


(2) mm^mi-ftc^^om^ 5mA±s lomm&h, & 


5 





Slit), te£t> 3 7 J: «9 hVN° 5 >^^mm<D^ fc J: 5 f|» * 

yVX^yv'ay (Journal of Neural Transmission) s 8# N 39-71H 
(1994¥) ] o 

5iiip<0^lffiddYv«>^ (&fi22~25g, 0*^^^/^—) ^rUllO^V^T 

^^fTofco ^mmi^Mfflwx mu22±zx:M^5o±2o%<Dm%^xmt ■ 

■tax-eMSPS* (v?*ftmi0gfefc*)0.1mL) b s fl*£«&3 7©ft^ll^IH^ 
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WW* 6 : g3§ilf?ii;©ii*ffrB 
saftOtlttddy-r^^ (#*22~25g, B*s^^H . SrlfflOM Vvf 

40cm, Jli$40cm©T^P/U|4O«fcMbai»K:«<t:$*fc. fl5^ft2 6 3tt 
0.5%*/^^i/^^v-fe/H3-^ (CMC ; ^RSSKtttt) *^tf *W**CIB» L 
-C/BWc 0 ft^ft2 6 3 (2.5mg/mL) **tf«W**fc«jftBtO**r-tive*l 
WBrtft^Ufc KS^MlOg&fcUO.lniD . g^SSttftai^C (SCANET 

mv-iomt, MfflmmswEmimimto) #<5<5v^», ^t? 

S-£Lfc»fc*JttS#<5< 3V^Ttbf^;ft^Xll013;i7 h*3 J;t>*17830^7 £ 
f±-ttt^tbl9* hfc <fctf52# K 2 6 3 *lt>l#*: 

PSFS&fcfcV^Ttts Lfc»tt*HH#*5 *tWfc£4fc 2 6.3 

LfcPtfctt 3 < 5 V^fTtttt-WPft 201564 * »> ^ h *5 J: V 108411 * * >- 
K #tTtT»« ; e^tl98254*!>^h*5J;t/86677^^^h> ^5££fefT«> 
KZtl^tl 1439 *!>^h*5j:0541 #*^K tit^2 6 3&-§-PWfft 

ELh©«fc5fc\ ^frtti&^T'foS^^^^VNT, fc£*2 6 3©&#lCj;o 

5„ Lfc#oTGFR88©«f^^tt #R«^m^«H&gtf 
" ifE£® "CD ^fcTStolWWtcll* £*u51£f*>- • tolllltjg^ 

(I) *fctt*©5iei^WKi|f^S*L«ift4r#aSln?, fc^te£tc©fi!l©?6£ie© 
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^mmti^xn. mm, mMMmam^ti^o 
mmmz%mKft<>xm^fttf£\,\ 

52^ fll&fcf* ^A— 0^t)O.l~lOOmg/kg^3~4HJ^^itTS^-r5(?5 

(mg/kg) Zm-fo ^77(li«j|©I^^L, tfilf*fb-£ • 
^3 1JD 1 ^- hp l7^^(D^#S|(D^^-r D *{ip<0.05 (Steeliest) (DftM 
H£7FU **tep<0.01 (Steel test) 0^#M^^i- 0 

(mg/kg) &m-t 0 wy7 7\*&&Mw&<DWi&*7F^ -^mt^mz kdi-tv 

V tJ*m.<D®-$m<DW;&%7f;1r 0 *ttp<0.05 (Steeliest) Offi^^t. 

iH NMR : JEOL EX-270§f(270MHz) 3= fcttJEOL GX-270^(270MHz) 

-IR- r H0KBA FT-2GO - - - - . . . 

MS : Micromass Quattro (APCIj£)£fcfcMcroMass ZQ2000 (ESIfe) 
##$J 1 Gal4-ER^Hmi-5#^^KJMGER8*5 J: xmH&S&JS^? ? - 
pAGal9-d&£tfpAGal9-nd£>jij& 
(1) Gal4-ER3§g^7*? KpGERbsrR2<£>3£$ 
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2.6kb<DPYun wt*«&) -ecori vm&B) m)i*®.nLtc 0 

(Saccharomvces cerevisiae) &^<Di^B^Gal4p<£DNAjS£-^i$£^ 
Xhvi?^&%ftOV tfym'Srffl&<D**7m&W (Gal4-ER) ©3tfe? 

CCeU, 54, 199 (1988X Proc. Natl. Acad. ScL USA, 90, 1657 (1993)] 
ERaAF2inpM <X&j&<Dtom$mft&.£. 5 ##) SrAatniNdelT^Rffm, 
Klenow&JlLT, AatH -Ndel Wf*«D ®r#&&#Lfc 0 

±IB©pSV2bsr*^^PvuII -EcoRI WHtftW) Wf^fcit/ ' 

ER«AF2inpMfe5feCQAatn -Ndel (¥it*«l) iit^tSi 

t <fc 9 % Gal4-ER|§m7 B 7*5: KpGERbsrR2 SrJt^ Lfc„ 
(2) ^-;^7x7- V(DWmm&7*^ K©itf£ 
pcDNASW Vlfhn 5?* ytt)£3QioI-e#)®riL Klenow£yi Siol PP» 

fcpcDNA3&ii$ Lfc„ XhoIjgllgrflSfe: £ $ *fcpcDNA3 fcKpnlT?fl]»f% , 

*K 3^I^«tt>^^§]»f^lr?^^^:fcpcDNA3%5t^Lfc 0 ^7*7*5: KS: 
BgEHHSJWf8L Elenow&SU BgUI WfJt^»»U*:. 

pAMoERC3Sc (^M ¥05-336963) &5M£NjirCijOW^ Klenow&SU 
oriPIBjlJ£^tp2.2kbcOSioI (¥?»5|3S) -NsiE (3R&5t3») BrtffclfcftLfc. 

±SB©2lfiISIWf«W& t BBftEeiWifWSfeSrtHife $ ii:fcpcDNA3S *©BgUI 
m efJT-*3itJ?pAMoERC3Sc*5l50]aoI -Nsil $rtf& 

- £ <fc <9 , 7°7 * 5: KpcDNA3-oriP£5t/$ ltc 0 pcDNA3-oriP&2&oI 
tffindniT*§]^L N XhoI-Hindm^fJt^^ Lfc 0 

pSE0luc2 (W098/14474) £3M£NcoreiiO®f^ Klenow&S LT, T^fcf 

isy >®mm*&istt7ai& -Ncoi wtf&isfcLfc. 

- 1 fcj: 9 % 7*7* ^ FpASdl-lucl&5ij&Lfc 0 pASdl-lucl£ 
SwIiHMdmT-ljQM, O.llkbtDM-IBndinif^^^tfc. 

_hfB(DpcDNA3-oriP& ^tfllQioI-Hmdinfff Jtfc J: tfpASdl-lucl &%<D 
XhoI-HindmigfJt &jji££ U ~7 7 * % KpcDNA3-oriP-Sdl £5tj& Ltc e 
pcDNA3-oriP-Sdl?r]aoIi:fisnIT«TO U XboI-Kpnl^fK-^Bt^ Lfc c 

EBWUlSs 9, 10*5imiT?«§|x51l:iHa?llSr^rt*5 4a©DNASr^L 

o 2 **IDNASr^^i--5.R^fi!a)NA«r-tn^tbT45j« I) 3* * v*?- K=¥^-if^ 

^-^DNAtpcbNAS-oriP-Sdlft^^aoI-A^?^^^^^^ £ £ K 
■t 9 s ^7^5 KpcDNA3-oriP-Sdl-pA&jiJ&Lfc 0 pcDNA3-oriP-Sdl-pA£XhoI 
THSHfifSU Klenow^SLT, Siol $rtf£&#Lfc 0 

■ pER*H&^FWt^>1^^ 

0.14kb©ffindin CWimg) -BamHI Brtf&JRftL;/!:. 

±lB<£pcDNA3-oriP-Sdl-pA&$<£30ioI (¥^*^) Hf^SS J:U^ER-luc*3feO- 
Hindm (¥m*^) —BamHI Bftffcl^U ^7^5 KpAGalSdl 

SrfERLfco pAGalSdlft, Gal4pjftg£?!i (UASG) $r5|Hifc?> SI L/cfB^JSrW 
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tZ>7n*~?-*-$^LX^Z> 0 pAGa]Sdl£EcoRTC*$©f^ Elenow&JI U 

ecori pm&m mK*w&Ltc 0 

pSE01uc2 (W098/14474) %WndmkSagX®m'&, KLenow&mtZ r. b 

±fE<9pSE01uc2&&©Hffidm -SacI (^^) »f^*5Jtt>? 

pAGalSdift^oEcoRl mK&mG>tZZ.k\zS:*), ^y^% K 

pAGalSdl-luc^aS^ LfCo 

±l5cDpAGalSdl-lucrt^ffi-r5~o©ffindin^-f h£> 5 • /t^ 
7^7---V&& : ?-frt>Mtl±i&mzft&~$-Z> loOffiadinf-^ h<£>^£Klenow 
J:OIH*$*«r.i:fcJ:») x P AGalSd4-luc£it/& t fc„ ' 

±IB^pAGalSd4-luc^Asp718-e§]^, atuJTrtWWIMb LpAGalSd4-luc&* 
©9.5kb^Asp718-StuI»fK-SrSl#Lfc 0 pDNAJ^t&Klenow&Jl U 
tt&ZblcWfJxS KpAGal9-luc%3i$ Lfc 0 

( 3 ) SM*36^<* * -pAGal9-d*5 it^pAGalS-ndWit^ 

±IB (2) Tit^U^y*^ KpAGal9-luc^rIBadini:SacIT^ifU oriP 
^-^tp6.9kb©ffindm-SacI^f>}-^^# Lfc„ 

pAMo-d ORfIS2001-211885) £HindIII £ Sadt^DBr U =r V J f"-f * U i"jBf • 
ttite^ (M ^tfffindm-SacIifK-^^#bfc ri 

±IB©pAGal9-luc* *<Dffindm-Sacl8lf^-*5 J; T/pAMo-dft 
&dm-Saa[8(f^'Sr^-r§ i b \Z. X «9 , P AGal9-luc^ <Dfr?;V • /i^xy^y- 
^Jtfi^lB^^pAMo-dOStufiGBrE^ i: « t 7*9 * 5 KpAGal9-d&3tji& L 

pAMo-nd (#M2001-211885) £!Min£Sacre§J$rU x hyf-^^ P >M 
ffit W «r£ tfIEndni-SacI®f it Ufc„ 

±lB©pAGal9-luc*^(DffiBclin-Sac[®fjt> & J;0pAMo-ndS5l5CD 
ffindm-SaclBfrK-^/^i-?. r. £ m J; 5 % pAGa^-luct^**^ • 
^*^»^SrpAMo^d©Stu£EerS^i: fit m^fcT";?;* 5 KpAGal9-nd£5t 

( 4 ) GaU-ER^m^ * 5 KpGERbsrR2£Namalwa KJM-l«<D^ife#:DNA 
fcE^ii^f£!iMKKJMGER805t^ 

(1) -eife&LfcpGERbsrR2£ N ljig/juLteftS «fc 5fcTE^«$ ClOmmol/L 
Tris-HC1(PH8.0X lmmol/L ^V^5?T 5^4g|i?] K:$&S?Ufc& % h 
P#l^- > 3 yfe [Cytotechnology, 3, 133 (1990)} Q % ^7° 7 * 5; K£ 
NamalwaKJM-lM3 [Cytotecbnology, 1, 151 (1988)) (C s 1.6 X lONfflli&ifcfc t> 
4jugigAU ^Sag&ffll&&#fc 0 NamalwaKJM-lWfi, EBNA-I3ft&^&3§ 

" »K^^^V"8mL"<DRPMir640 -ITPSGjt%- CRPMn640igir< B TkS^ft- 
80 ^ 1/401: W.5% NaHCOs, 3 % 200mmol/LL-;7^ ^ ^sffi&M i/tf h 
o v 5 ^ i4fcjg[), 0.5% ^=5/ U J/ • * W^f y\fhn i?^ ^ft 

Ms 5,000units/mL ^*/Jly N 5,000 /xg/mL ^M//h^^ lOmmol/L 
N-2-fc KP^e/^/Hf^^-N' -2-^^^^/Vj|?i/K 

76 



WO 2004/054617 



PCT/JP2003/015982 



(N^-hydroxyetliylpiperazme-N'^-ethanesulfonic acid; HEPES) ; 3 jug/mL 
/fy^aj^ 5 ng/mL ^7^7 3 :!Jy, 5mmol/L tf/VtfV^- hV tf A % 
125nmol/L ffi* Ul^m^ h ]) V A % lmg/mL #7;? h— *&^JIlL;/yf Jfi) ^ 

i8*fcx 7*7* MM" v^-S (BlastcidinS) (KK-400 : 

(500~2000«/7O LTig*£fTV\ P GERbsrR2^&&m*A^»&£*L 

K.&mmimm ^#^#tfc 0 ^iM^tm, 

2.0 n g/mL©7*7 * Mfc-Y is S ^-^tfRPMH640-ITPSGigJaT^ft Lfc„ 

&W%$RWmz.*#* •A&7*5—* \t(DmM$m>-?7* 5 KpAGalSdl-luc-S: 

E2(E8875 : S^^-T^FJJ 5^*fc8D (if^mOnmol/L) 

;l^/^-*HLB953 (^h^vKttfil) &JflV\ 
[1%MJ h>-X-100 N 100mmol/LKH2PO 4 (pH7.8) , 1 mmol/Lv 5 ^^ W 
100 /*L&, ±fBi§*»g»&Af^ ipt C25 mmol/L ^J)^/W 
(pH7.8) , 15 mmol/L MgS0 4 > 5 mmol/L ATP, 0.33mmol/L 
U^] 300ML£gt&&AL, 10#ra©3&3te*«rai£U ^7x5- 

E2»^#T©^^7 en 7 — ££H4 £ B2*«iD*frT«)A^/7 * 7 — tf 

oE2itt^TO^>7x7-^Wv^^ c-yi LT, KJMGER8W 

(5) KJMGER8£?i£i: Lfc^^/> • /V^7^7— €*^©|WB8!ft 
(4) -C51^bfcKJMGER8»^ (2) "eitj&L-fc**^ • /Vi/y^y-^ 
(DW$$&L~f7 * 5 KpAGal9-luc* fcfi ( 3 ) T*j£$ Ufc =* > f> n -7^7 * 5 
K (pAGal9-nd) ^ i/^ f a tK $/ a >-Jfcfc: <t t) N 1.6 X MWRBJSfcfc 5 
4ji g^AU £j£3&SWEifcl* (KJMGER8,/pAGal9-luc*5 £ 
KJMGER8/pAGal9-nd) £&#Lfc 0 

St£J©£SrteJfc*$\ 8mL^RPMI1640-ITPSG^^«U > C0 2 -f 
37 , CC24l$[W§3lLfc 0 

i§*^> T^MM'S^S (0.2Mg/mL) *5«J:tJ^*7V 

(Geneticin; >f hni?*i4fc») (0.5mg/mL) Sr^JflU HfcUBfflJg*! 

(0.2Atg/mL) *i *t*$***^-f -Vf ('f^ lv*?*y#M (0.5mg/mL) £ 

• "^t>EP]VIIlF40-ITPSG^^W: UfeT - " " 

»SCfe4&*l£E2(E8875 : $/4MfctD (Mm0nmol/L) £»LT24« 

E2«j(JP^#TT*<7)^^7 x 7 -if fgttkMS Lfc„ 
E2»^^T©^>7 « 7 -if t E2^^B^#T^>^-^7 * 7 -if St* 
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KJMGER8/pAGal94ucK:fctt 5mfc*m$L<Dnm&mt s m 1 ^Tfe o fc„ 
E2^»^#TT'©KJMGEE8/pAGal9-luc^<^/l-ix7 y — if fSttfi^K 
IS^ofc ($J60RLU/10fM o i^mtts E2iE»^#T-e«($tA/^/^7 

±12©i5(- N pAGal9-luc^^S7°7^5 Fx KJMGER8£?t£i: LTffl 

7*7-Vmmmmzm*<>tc 0 pAGal9-luc<Z>#ii^ P AGal9-nd^fcft 
pAGal9-dKLftSg3g^$-£3 l^-^Htfc^ £: IT, • si-is? ^y-Hm. 

^^ALfc#5t-Cfe5 0 Lfc^oT, EaMGER8£^£. pAGal9-nd*fc» 
pAGal-d^^m-<^ 9 — t LTR^Z%tt,immi%<Dmfe*%%Mi!>m%\Z. 

2 Gal4-ER4r|ga U k*°-^-/7 * ? K3r*f A Ufc^±«GBC7 

*5«kt^GBCR2©^ 
(1) /W^y—ir&l^— ^ — <fc-f51/7K— ^7^5: K 

p ACRElucfc J: tfpACREpluc© 
'cAMPJ&lg&M (CRE) (DffimTfc*?^- ^/7x7- ^»'&?'Sr*ai"S 

n £ ©T*# 5 V^-^-^y^ 5: FT-fc5pACREluc& <fcl%A£REpluc£mT<£> 

jSTifeTS&ftLfca pACREluc&itfpACREplucft, ^n^>f iy:/jj^j^^43i£^- 
pAMo CJ.Biol.Cliem., 268, 22782 (1993), glJ£pAMoPRC3Sc 
(#M¥05-336963) ) SrOtf TtfMMHflS U -^Mif^tLfcDNAif>r^^# 

PAGE248 (J. Biol. Chem., 269, 14730 (1994)3 £ClaI:fc£t>lffluITi2J®rU >^ 
4 ? n ^>-Mttjtfi^^tpl.5kb©Oar-muI^^IR# L7c 0 pAMoA& 
OCM-MuI^fit, *3j;t^pAGE248*3tE©13aI-WQaJ^Sri!^L, T^*? ' 
KpAMoh&atJ&Lfc, 

LfcpAMoh^aoItffindin-C^]^, ^ V»ffif£^£^- 

OXhoI-Hindmif^ £H# Lfc„ pAGal9-hic&rSalI £ ffindniT^^f U oriI\ 
UASG^-^tfSaU-Hiadin^fjt Lfc a P AGal9-lucS &OSaH-Hilidm»f 
fi\ fc<fct/±IB©pAMoli**^^I-ffindin®f>t^lt'^i-'5 rtti^ ~?J 
x 5. KpAGal9h£Si$ Lfc 0 

pBluescriptnKS+ Uf7^^tt® &M^.fctJ^IT*ij!J0f Ufc^ T 
;W*y7^77« (E.coHC75*^ Sfijgft^aSS) MV^Jfty>« 

12*5 * o^i3T^ £frzmmmm£i(ir&&* v k^t--/^^ 

"- r tirj; >? ; CREffiH^r"2 o-^tf— «DNA^^ ^"«DNAi: - - 
pBluescript H JifBSdl-aoI^Sr^ U CREIB?iJ& 2 o^tf 7° 

7*5: KpBS-CREI&afefcLfc. pBS-CREIte N ^I^ilDNA^ gtOI$|»r*Mfc 

^^tl^lo^TLTV^S,, 
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pBS-CREI&ScaHS £ ughrilTffiBf L7j - vtflOoriSr^tf ^-Xholirfi" 
bfc„ • pBS-Cm&Scatfc £ t)Mt5II LColEl oriSr^tfScal-Sdlif 
bfco pBS-CRJElS^OScal-aoIif^-fe £ l^cal-SaTO)^^ U 
CREIB^J^ 4 o-^tppBS-CKEn^:^ Lfc 0 

_Li5©pBS-CRJEn£:ScaI*S £ t^oI"C§J»f L 7 r — i*f ltf>ori£-^t? 
Scal-XhoIjgfK- Lfc„ pBS-CREn£ScaI*5 «£ tJ<SalIT-W UColEl ori£"^ 
tfScaI-SalI»f>T-^^#bfc 0 P BS-CREnft5l5(Z)ScaI-]aoI»fK-*5 £0 
Scal-SaH^jt^^L-s CREIS^J£8o^ippBS-CREIV£3i$L7c 0 

±!B©pBS-CREIV^ScaI*5 «£ tfXhoI-C W L77- v*f KPori&^fr 
Scal-MoIifii-^^bfCo P BS-CREW^ScaIfe<ttJ ; Sa3IT-§]»fbColElori$r 
^tpScal-SaUjrit L7t e pBS-CREIV* jlSOScal-XhoI^fe «fc U 
Seal-Sail!^ &&r£ U CREIB^J £ 16^ippBS-CREVm£5tffe b7ci 0 

±|B<DpBS-CREVin?lr]aoIT^ifm> Klenow&SU JElOBncnnTi^fBrrs 
•Jlt^iOx lGiB^CREgr-^tfHindin-XhoI $r>H-&&#L;fc 0 
pAGalSdl £MluI t HindlHT^if U 1.4kb6DMluI-HijicHn^f>i- £r^# L7c 0 
pAGal9h^2MT*§]if^, Klenow&SU JEKMhdT:%}Wr'i~Z>^ b\"£. 9 
Xbal -ttlUf^^^Ufc., pBS-CREVma&^Hmdin-XhoI 

(sp$f^) |^ pAGalSdlS*©Tifl«I-IBndin^fK-, &«fctfpAGal9hft*<£> 
Xbal -mmK*1fe&U 7*7 7=; FpACREh£fmbfc 0 

&%m2<D (2) T*5t^LfcpAGal9-luc^XhoItNoti[T'§]®fL, • ;V*y 

7^7 ^^B=f- ^r-^tfXhoI-NoilSf^- Ufc 0 pACREh£XhoI £ NottT^J 
Bff U CBEffi^J^^tpXhoI-Notlif Jt & 1R# Ufc„ pAGal9-lucft 5fe^XhoI-Not[ • 
®rJ1\ *5 J:t^pACRElift*oafflI-NoH»f^Sr^i-5 - 1 K «fc *) 7*7 7 % K 
pACKEluc£f£MLfc 0 

±!B©pACKEluc£H!ndmTijO$f^ KLenow&SU H^XholTr^Wf-r^ ^ 
t fcl £ «9 CRE £^ifHindin -Xholir^ £ tf* * • /VV7 * 

7 -«^£"ttPlfindm -aoI»f^Sr-t^mft#lxfc„ 
pACREluc* *<D_L1E 2 ijjtPHindin -XhoIiFr^^^j- Si^ti 

9, pACREluccf^CRE@a^I±»ISndinf-^ hflMB^LfcT^* $ K 
P ACRElucH£#§lLfc 0 

pGL3-Enb.ancer vector [7^ /• tfCPromega)^) £Hiiidm<tHp^I-eTO 

Wf^ SrEtf* bfc„ ±|B-ef^gl LfepACRElucH$rNoJJ-^»f^> Klenow^g L N 
M^HindmT^ifi"^ £. t fc£ tK CRE^tfffindm-Notl Wift 
%®.nLtc 0 pGL3-Enhancer vector A ^(DiEadni-gEalifjT-, *5,fctf 
pACRElucH**<Dffindin-NgtI Bf^SrJS^* - £ * 13 I'tf- 

* -7°7 7 % KpACEEplucSrf^S Lfc„ 

" " t2T Vli?~7^7*7^r KpAeREpl^ 

±IS ( 1 ) T*im tfc -7*7 7 * KpACREpluc^r. 1 g//* Lfc ft 5 J: 

mmW&M&*:B> mL©RPMIl640-ITPSG^^M L N C02-f ^^-^ 
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3rCT*24^TO*trc 0 %mks '^fvrJVVB (HygromycinB) 
(300/ig/mL) Sr^nJU H£14H P H m#LT^^Sfe^^^#Lfc 0 » 
Rijfc&lfcte, ^^n-x'-f i/yB (300m g/mL) &^trRPMI1640-H , PSGJ#±ST' 

cre&# Ltcmfc+mm&mz.zfrz ? fr*wmtz>tzmz. s wwwmm*, 

im.OT'r J */l/*§rM& (A2a) ©7^ hT^S5'-N-^/^U^f-5: K 
7r;^ (NECA: ^-7- T/VKy y^^fcM) % 7f=W-h^7-fO 
5 7 ^/V* nJJy (^^-^ - X/l' K y 7 ^ttS© % t. tzttX/lsx/ 7 A 
^;*V7;*-TT*&5A23187 VJV— f- • *>r%l3 )V - 4 y?~*ri/ 
(Research Biochemicals International) *±§5) &r/BVYT\ TfB##T*$M L-7t„ 

NEC A (UMlOOnmol/L) , 7*/V7^iJ^ (i^SlOO n mol/L) „ ^fcli 
A23187 m^miOn mol/L) 002^ i^a.'*— «fi % 37tT'5l$|fgi# 

HU J&HRbfc. 

#J$^, (4) (cettO^^V^^^A/-yl^7A7^- 

7^7 ^ifigt£©±#3&S* £> ftfc. — ^ A23187mWLX^t^^;U- ^y y^^— 
ELfcOte*** £> % pACREpluc^r^A LfcNamalwa KJM-llBll&fc&V^Tte, 

Wt>% pACREplucSr^A LfcNamalwa EJM-l$BJfe£^ 5 £ £ J: «? s CRE 
pACREpluc^#AUfcNamalwaKJM-l»^NECAT*$iML, 6, 24, 48, 

72, *5 j; mmrm t * * ^ ■ ^7 s 7 — ^jgft i^c*^ 6i*w t?stt 

(3) Vatf— * — 7°7^S: KpACREpluc^KJMGER8<7?^fe^DNAtM^^Ayfc 

( 1 ) ^f^Mb/cpACREpluc*OoriPrt^li@Bfffit-5MPI^mT'fc5HpaI, 
Spels * fcteBallTfgjBr LfcpACREpluc& 1 m g/ju * -5 <fc 5 fclE««j£te» 

^U? ^0 7^^ 0 ^—^x^^^cj;!9, mmn<D (4) TitfifeLfc 
KJMGER8K, 1.6X10«iftJfe*fciM/zg£AU E*Ktelft&UI&*#fc. 

^W^»Sr8mL^RPMI1640-ITPSGi#%^W U C0 2 -f ^ 
-«K 37t;-C24B#ffijg4lLfc 0 7*77fiM^S (2.0Mg/mL) *5J: 

UW 7* er ^B (300 /x g/mL) U HfC 7 B Lfc 0 £5&BJ&fc 

^7 ^r^i/ s xr.otighm-^r^^ ^ V^b 

(300 /x g/mL) & £IKKJMGER8&1 X 10 5 »/mL^^tfRPMI1640-ITPSGit* 
T% 150»/mL*C&3J;MUfr$!U 96ft7"U—.h (¥^30«/?t) 
LTi§a£frV\ mmziKmzV 1=p=— fc^jfcbfcftS^ftU 420to^ 
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v^S (2.0/zg/mL) feiUW^taWS/i/B (300/ig/mL) 
RPmi640-ITPSG^-r*il^: LfCo ■ 

(4) tfnfctt«Sr*i-«*^WKtfe» (^^^p-V) ©iliR 

±IB (3) •VW&Vtz.&t n-l/*WKzn'— 

(1~2X104»/^) > NECA (2it#gl00nmo]/L) fc^PLTCCW^^ 

i#&&> (4) ^|B«(D^^V^#^©^^^-^v'7 ; c7- 

if.fett?rii^Lfc 0 $J^£LTKMcroLuinatLB96P <?<As\>—A'Y%M) £ 

^17^P-^^rffiV\ ±|E (2) irP«|W^TNECA$iML, NECA»L 

„ n-^^tb^GBCl, GBC2 V GBC3 > GBC4, GBC5, GBC6, GBC7 
*5«tt5GBC8i^Lfc 0 

gE8* P-^^pAGal9-GPR12 [«$&^©Gg&K^Mg^#T'fc5 
GPR^^^m-TSfc*©^^?: K : TIB##M4 0 (3) $flg) _fc|B 
^D^l/^gyftia!), 1.6X106«fcfc»94/ig^AU 7f2Kfe&l£ , 

»K^^Sr8mL©BPMI1640-ITPSGi§ifi^»L^ COz-f S"*-^-*— 
>P, 3rCT-24B#^i#*Lfc 0 

•^7^bf--fv J ^S (2.0jtig/mL) . /M^p W^B 
(300/zg/mL) ^J^v^tv^ (500Mg/mL) SrS&ftlU JEfcl4BB0#* 

(2.0/xg/mL) , ^^P^i^^B (300/zg/mL) *3 «tm?3^7M v"^ 
(500 jb g/mL) 3r^tfKPM1640 ^TPSGif Lfc D 
&7gWESM*fcE2. (i&jt&lOnmol/L) LT24B#|f #%0Sl<? 

E2«r«JDLfcBl©^7^7^fi&tt©±#^SSJa i ofc 3 * P-^ (GBC5, 
GBC6, GBC7) SrSftLfc. GBC5 N GBC6*5«tO ? GBC7^*3Jt^^±#^«:, 
*tU?iXB6 % 193. *5iU?364^fcofCo 

S3^P-y(c % ±ffiiPI«©iErife-C2fH^y^V'yW5M>* (V2) gi3&8 
mT 8 ^^? KpAGal9-V2 (TlB##M4tf> (1) #RI0 tr^A tt^Siffet 
8c«r8l#U E^afciD^Afc^ (V2it^) &Sii&36m£itrfc&^ 

&±©J&&, E2-CJ&BR LfcB#fcl (Dfr^y ZfU y Zsl/\Z.Rf& LTift VVUS^ x. 5 
—tfiStt (599ffiF) &^LfcGBC7£ffi&#£UC3ftL;fc„ 

t5) f v^r yir-jwy p'^^-^tw^"^ rLss ^y^^ k - 

pACRERlucOjf^ 

pEL-SV40 vector (7° p ^ iffti) £XbaITijU$r U Klenow&S^ I! ^mndm 
T?SJ»r U £ ^ W * ' * 7 -ififrfc^£-£foHmdIII-XbaI 

HrttfclRftLfc. ±13 (1) T^tfcpACRElucH^NotIT*^0»f 
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Klenow^S U H^HmdniT^^f1-§ £ t \C J; V CRE^tfHindin-Notl 

»rJt£I&#Lfc < , pRL-SV40 vector a ^(DHindin-Xbal 
»rJ}\ J: T^pACRElucHft 3feOHindin-NotI $r>t 5 

- 1 £ J; t) 77 * 5 KpACREKluc^ria^ Lfc, 

( 6 ) Vtf- ^-^7^5 KpACRERlucSrKJMGER8©^^DNA^M^ii^ 

±IB (3) T*fS«Lfc^^!>CT x pACEEEluc^rK3MGER8^^A U 

^MH'vVS (2.0|ig/mD*5<tO?^^n^-|';y>'B (300 ^ gfaiL) . &-^tf 
EPMI1640-ITPSGit%T^ft Vtz 0 

(7) ^ttfcfe®^Wt5^^R^mt^ (iX^^^n-v) <£5IiR 

*-«©igttSrS9S1-5£Jl^f4, ±12 (4) Ktmhttm^mz. ±m (6) Tr ' 

_L1B (6) T'Sl#bfc#^P— — Mc*t 
(l~2X10«/yt) , NECA (i&MlOOnmol/L) £»UTC0 2 'f 

:/X#:) (»g250nmol/L) %ffifiQVX$ ^ W • ^7x?-1?S 
tt^SS^LfCo Wallac 1420 ARVOsx '; "TAsf-y ^9 (!7 

3RL/c 0 ^9^n-v^^n-^tvGBCRl, GBCR2, GBCR3 > GBCR4, GBCR5, 
GBCR6, GBCR7> GBCR8& <fc 0GBCR9 £ Lfc 0 
R9*n— ^fcoVvr\ NECAJWStU NECAJM#LfcVM$£H#fcU 

Vfc*r*i-e*LGBCRl:i8 <fc GBCR2 1 Lfc D 

^2^a-^tpAGai9-GPRi2^AL, ^mmmwm^Mn^ a K 

<Dti£>K, E2#S»£#TT?£> !7 $ W * ^ • * y '<-- i?*£j£t>§!!;£ Lfc 0 

f (GBCR2) Srftfr|*fcUC«ttL;fco E*±8-*tt364firx»ifcofc 0 

#%M3 ^*7Ga.:i3j;tJtGal4-ER*r3SSU ^^^7^5 K^AL 

fc#^jaGBCCl3*3 i U*GBCRC6©jgj& 

(1) Namalwa KJM-1«^ bRNeasy Mini Kit &T?l/ (QIAGEN) ft: 
m £/i^T<£RNA£]&#L*: 0 »Si:LTR^RNASr6/igfflV\ 
SUPERSCRIPT First-Strand Synthesis System for RT-PCR Wyiffn -J^ s 
tfcft) fc<fc«9-*£lcDNA£r£j£Lfc 0 ^-*«cDNA^7KX*50^#f? U PCR 

±15-*mcDNA (10 mL) tc; ■crdrt3lfe^»JW?r/9-f^ , - a! r <#20pmol) ; - 
2.5nmol^dNTP?i^?r4ML, ^^J^l^^S/K^.SjzL, 59M&/jiL 
PyrobestDNA^y^y-i? (SMSttfc® £0.25 jzL, 1OX££»0HK (SS3t 
IfcSD SrSjuL^DnU ^K7K^P^T^*$r50juL^pMLfc o Ga.dlfe?#g 
m^y^^-t ITfiv K5H#*14*5 J:tJ<15H:ia«UfciB2?IISr3rt-«^^DNASr 
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%^tz 0 ^flh^y^^-K^ ^ft^ftlfindiniM. h&^tfAspJlSiM h& 
^A£ftW5 0 V*- nvHH^ 7 -DNA engine (MJ Research^) &£|V\ 
95^T-5#fp9&3Lfc^ N 94°CT'30OT, 65°CT*1^^^ 72X^2#»bft5£: 
JS£30i^^vO#:<£T-PCR&^ofc o PCRfci 9^*I£:ftfcDNA|^£T#n 

J: 9 nut* bfco ^i|iiif^^iEndni*5 «t xj^ii^mm 

U IBnclin-Asn718if>i-^#Lfc 0 

T"?* 5: KpAMoh£HindIII*5 £tfAsp718TH50$r^ Bindm-AsvllSm^^W. 
#Lfc„ • 

PCR®rK-&&<Pffin^-Asfi718»rfi\ *5<t^pAMoliS5l50ffindin-AsE718^f 
>T-^^i- 5 i <t K £ >K 6a B 40^7'7 * 5 KpAMoh-Gs4£iij& Lfc„ 

( 2 ) KpAMoh-Gs-q<D 

T> Ga s .*hW&) ^^7^5: KpAMoh-Gs-q^TOi5^^Ufe 0 

_hfB (1) T*^UfcpAMoh-Gs4^]MiAsE718-r'§]^f-rsri:{C < };l9oriP 
^tf]M-Asp.718»fjt?r©#Ufc 0 l£fc N pAMoh-Gs4£S*aIT*i5!]BfrfK SpU 
<b ?K C^&^LfcGas^- Ki-SXbaI-SphI»f 

i2^1#-^16*3 J:U«l7T^$^5mSia^J^1-5^DNAI:T4^U %t V* 

fc#glDNA, pAMoh-Gs4ft^©M-to718if>tfcit^M-SphIif>T' 
&f&£i- 5 r t K X <9 s pAMoh-Gs-q£3£$ Lfc 0 

( 3 ) 7*7 * 5; KpAMoh-Gs-iOig^ 

Ga s -ii W) ^-fy * 5 KpAMoh-Gs-i£^Ttf> £ 5 tot/& bfc 0 
IB^J#^18^it^l9-e*$tL§ii:»?lJW-rS'a-^DNA^T4^y 

^3^-K-f-§^^tfi:«DNA^#Lfc 0 ^~#g©NA, ±IB (2) 
n LfcpAMoh-Gs4* $-<DXbaI-Asp718m}t& <£ pAMoh-Gs4|ij 5|5<D 
Xbal-SphlUfrJt Sr3g-£-f 5 ^ £ £ J; <9 , pAMoh-Gs-i£«: Lfc 

(4) KpACRElucMoGs-qMoGs-i*3j;0pAMopGs-qMoGs-iO^ 

G a s - q jo £ G a ,.i©38!S:/7 * 5 KpAMopGs-qMoGs-i, ft b UKG a sq *5 <fc T>* 
G a ^(O^^fy * * K"Cfc <3 $)V • ^ y —if £ V-^K— ^ — t ~FZ> t'jtf— 
^-T'y * ^ KT?fc feSpACRElucMoGs-qMoGs-i^r^T^) £ 5 LTlt^ Lfc, 
• #%0ij2<7) (1) T'jt^LycpACRElucSrClalT'^Oifm. Klenow^SU JEfc: 
CpoITijOgrfS ^ £ «fc «9 s oriP*S cfctKJRE-*^ • =cy— tfitfc^ 
Cpol-Clal PWtaaB) Lfc 0 ±IB(.3 ) T*itjE& LfcpAMoh-Gs-i 

&BssHII:i3 £ TXTpbITgJ%f U " G a s -i£ Ki-«ls^BQI«fiiatfl5f b 

fc 0 pAGE248 [J. Biol. Chem. 269, 14730 (1994)] £rXhoI-t?§)t&f^ Klenow^Q; 
1U K^BssHHT^gTU *n~— • ^£*&lfc^!M,^OLTR7 p n^- * 
- COTx Mo7 P P^-^-^B&-t-3 IS^lJ©-|f|5^tf2agI — BssHU 

#r;t&&#LfCo pACREluc*^WCpoI-OaI ^> pAMoh-Gs-i 
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fe%(PBssHH--CpoI%f£\ pAGE248fc&£>HioI -BssHTOfi--^ 
£U KpACRElucMoGs-i&rjaEfc Ltc 0 

±13 (2) T-^LfcpAMoli-Gs-q^B^Hnfe.fct^CEfilT'^JifU Ga s . q £ = 
^K-TSBssHn-CpoIif>j-^^#bfc 0 pAMoh-Gs-qft^OB^Hn-CpolWits 
^e)tKtr±|B-em#bfepACRElucftjfe(DCpoI-ClaI Wf^itf 
pAGE248fc&<£3QioI -BssHn®f>tSr^U 
pACKElucMoGs-q^iffife UfCo 

±!B-?5tj& LfcpACRElucMoGs-i£\ Naelfe J: t^BssHnx^^r LMoT'p 
^-£^£fNMl-BssHn$f/f £\ CpoI*5<ttmssHnT?§]^f LGa s -i^3— K-f £ 
epoI-BssHE^^^ **i^PWR»Lfc. $ £> tcJhfBT'3tj£ Lfc 
pACRElucMoGs-q£\ NheI*3j;T^CpoIT-§J©f LCRE-*^ • /^7i7-f 
it^Sr#tfNLeI-CEoI^^; iM&<fcGfeITia»rLGas. q £:=^ K>f 5 
I&el-Nael®fj^ **l^e*URfcLfc. 

- ti/ bpACRElucMoGs-ift &<9NaeI-BssHII$lr J; t^CpoI-BsgHn^fjfx 

b t/^pACRElucMoGs-qNa3K<DNheI-CpoIifJtfe <fc t/Nhel -Nael^rif <D 4 
Brfr L> /7^5 KpACRElucMoGs-qMoGs-i^^ Ufc c 

LfcpACRElucMoGs-qMoGs-i^y * 5 Kfc&aPft J: tfUfiirCilUbfK 
Klenow&SU San (¥»*») -Not! W^*St#Ufc. ttBrtffc 

^— f a r. £ «fc •? > pACEElucMoGs-qMoGs-id> b CRE V>K 
~* y h Lfc7"7 * ^ KpAMohGs-qMoGs-itrit^ bfc 0 

±IB©pAMohGs^qMoGs-iSrCEolT*§]»f^ N ElenowMSU XtcA&fiTCgllfft' 

Lfc„ pPUR (^n yfy^tti ; GenBank Accession#^-U07648) . 
*BaxgIIX*®W(Wi, KLenowttm U HfcAsel"^*!^ - £ Rl «t 9 x fc°^- p 
^ iXVBttite^^tPBamHI -AseI»f^^ft#Lfc 0 r^pPUR 

ft&tDBamHI (spjfr^JS) -Asel$r>r\ *3 ct^iia^pAMoliGs-qMoGs-iS^O 
jDpoKspJI^Sg^-Asel^Sr^ UpAMohGs-qMoGs-ifptf)/^ ^p W v-^ 
Bttfcfitf 1 ^ If 3.-d W ^^BttitWT'EtmxfepAMopGs-qMoGs-iSrit 

(5)^7^^ KpAMopGs-qMoGs-i^GBC7(D^fefrDNA^»7iA/fc^^K 

±1B (4) T*^LfcpAMopGs-qMoGs-i^OoriPrt^liiglf#^-t§S!l|5g^ 
T*fo5Sj^IT*^»f LfcpAMopGs-qMoGs-i^rl^ g/^L^^5 J; 5 KTEWfe^ 
M Lit®, Ynigls^ya yfefr «t $ ±|2###! 2© (4) T'it^ Lfcffl 

J®HcGBC7fc, 1.6X10«fc;/tt)4/xg3SAU ^««S^«^#'fc 0 

e^fltteiAWc*^ 8mLORPMI1640-ITPSG^M^IL N C0 2 -r i^a^-* 
37°CT*24B|FTO*Ufc 0 

flSs /7Xl«f^7S (2:0/ig/mL) * ^/bt^' — - 

(aOOjtig/mL) , joctt^fc 0 *— (puromycin ; ^;5^r#:®J) 

(2.0jug/mL) *jgjDU Iia0«Lfc o - 

(2.0/ig/mL) „ A^^o^v/yB (300/xg/mL) „ fcTa.— 
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(2.0Mg/mL) % *3itmjMGER8 (IX 10 6 »/mL) £^tfEPMI1640-ITPSG 

#Uc„ &'mW&Wtl±, -fv^h-f-JityS (2.0/ig/mL) , /M^n-^^V 
B (300m g/mL) n *5 £tf fc'a-n W ^ (2.0m g/mL) ^t?HPMI1640-ITPSG 

(6) mtitc&mti-zgfeM's.mmk (v^/wn-^) 

±IS (5) X%m^fc9Z?n-y*96K7'y-Y\Z$.% (l~2X10 4 £»ft) > 
ptf?^ hTS ^ (LdporfectAMINE) 2000 WW hp i?* y#M)*R^Xs 
mT y^7 L yyyil^W^M^7°7 X $ KpAGaI9-ATl (TIB##M 4 (D 
(2) ^n-^IAU «te^^#Lfc 0 atfe^A©A^ 

0.3Aig^ P*7x^ hT5^2000£0.8MLOTl'fc o 

WKfe^^rl 0§*bfcm^> M^P?^>^B (300m g/mL) > 7*7 
^MMv^S (2.0/zg/mL) ^ t'^—n^v^V (2.0Mg/mL) , feit^v 5 ^-^ 

(500MgfoiL) Sr^flnU ST^-CVH^^bfc #^—E2 (3&$t& 
lOnmol/L) £»U 1 0 SJi#*bfc 0 ^-.T^^^^^^n (^T^ 
m$£ffi#M) G«gl00iimol/L) 6H#H0i§*iL ##M2© (4) 

(D^mzm^xftf^- w7*7—nm&*mi£vtc 0 mm^ s yy-y^y 

LT^**^ • )W7^7— ^^^LfclO^n-^^UfCo 
^10^p-^^s SgpAGal9ATl£^l^ f> n^W— JXa ^^<fc 9 N 

1.6Xl06«fofc»9 4/i giAU ^Kfe^^#bfc„ 
»Kte^^8mLORPMI1640-ITPSGi§%^^L. C0 2 -f J'**.'*-*— 

tp N 37°C-C-24^r^#L/c 0 

^vXhy-JityS (2.0Mg/mL) % /^^n^^B 

(300m g/mL) ^ \?*.—u~?y(-yy (2.0 m g/mL) , ioit^^-r-f -yy 

(500m g/mL) SrSsJUU HK14B r H ^#UT^Mfe^^r^#bfc 0 
WmW^ii, ^y^MMv^S (2.0jug/mL) % W S^B 

(300jug/mL) , hTa— n-r-fW (2.0jug/mL) „ *3 ^^^^7"^ *yy 

(500 ^ g/mL) tf RPMI1640 • ITPSG*&ife-? Utt Lfc 0 
»K^^^E2 (MSl0nmol/L) LX24^1#*ms TV^ry 

iX^H (3&$t^l00nmol/L) fc^JHU JEK6Rf TO*^ t%M2© (4) fcfB 
m^ttm^m^X**^ • sW7^7-^fe&*M>£Vtc 0 PH$fc % E2T-» 
Lfc ^i^©^ 38 £ T ^ ^ -yynxmWi Lft v^<£©?gt£ t 

fc„ E2T*MbfcB#tO^T^^x>'v'>'mc®SL-Ci^V^^yl' • 

(85{£) £^LfcGBCCl3&^IM*£ L«Ufc„ 
- ( 7 -j -/^- x ^pAmptJs-qMo^ - 

±IB (5) T*IB«Lfc^t^CT. (4) Tjf^ LfcpAMopGs-qMoGs-i>l:± 

e##m 2<d (6) xmm LtzLmjmGBCR2KmA-rz> ^ t k x «? > 94^^^^ 
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(2.0/ig/mL) % M^nv/f^yB (300jug/mL) % & <fcT>*fc'^— u-rji/ 
> (2.0/ig/mL) ^tfKPMI1640-ITPSG«T^nUfc o 

(8) ^tz.'m^-r^^Mmmm &y <omui 

7*7— t?©^&8t|£«Stfm, ±13 (6) ^|B«Lfc^^ipC7t 0 

.;x,*y y ^7~. Wmm*, #ti2© (7) (c|B«L7c^^DT 

±IB (7) T*^#Lfc#^D-^^pAGal9-ATl^AL, ^S^»?r^# 
^13^ n — ^fcf?^pAGal9-ATl£^ h p *K a £ ^A U 

~7-1??£f£ (132ffiF) &^LfcGBCRC6&£&&£LT®&Lfco 

(1) 2l^y/l/«r^t* (V2) KpAGal9-V2©?ffife 
HiU:l/C* t hWKfc#©mRNA (lug; ^Byf7«) *»felMftLfc 

-#|lcDNA£, V!2fcte?#&Br7 , ?^-£ LTSW^20^ J:021fc|B*L 
fcga^#i-5-£f&DNA£/8v\ PCR^J;t)'V23t^F»#Lfc 0 V2*fe^-# 
JW*T/tV ^^mifiBdmf--r hfeJ:tJ*Asp718lM > h#^A£*iT 

# bft7cV25tfc?it<i©r# ^HimUIIfe £ tfAsp718TijU Hf U 
ffindm-AsB718^fit £ Ufc c 
TV* 5 FpAGal9-d$rIBndin*5j;^Asn718T'§)»fb, HindIH-Asp718l*ffJt 

±lBV25i^iite^rt3|5<D^dm-Asp.718»f^-*5J;^pAGal9-dft5|5© 
ffindm-Asp718®fJtSr^i-5 £ £ K X > V2©$NBfe^:/7 * S K 
pAGal9-V2^3t^Lfco 

(2) H7y^fy^«# (ATI) KpAGal9-ATl© 
5tfi5c_ 

KpARl.8 [Nature, ML 230 (1991)3 ^ffindmjo J; tWstIl?§J®f t 

£ ^ATiar^^tpffiDoin-NMfffr W# Ltc 0 ----- -- 

#%0i]l<9 (2) T^bfcpAGal94uc^I^cimfe=l:tWotIT^»fb N 

pARl.8ft^(Dffindin-NotIifK-, & it^pAGal94ucS^<DffiBdin-NotIif 
pAGal9ATl£itfifcUfc 0 
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( 3 ) Gmi2<ommmi77 * k Kojt^s 

mmtLX, t MB^S^©mENA {lug; VWrytftm ^bWfilLfc 
-*0cDNASr. #^ttSGPCRT*$>5GPR12^^ [Genomics, 28, 347 
(1995), GenBank^#-5§- : U18548) mWkWfJJ -v~-t VXMM^22^tc 
{223 fcfE* Lfcffi^J 5^J&DNA£/8 V \ PCRK <fc 9 GPR12at&^&Jfe#L 
7c 0 DNAtf y y — t? t LXfi, ROD DNA/K 5 * 9 CS#«fttttb$S) 
v^fc 0 PCR«rfT5K©IKff8teUtWu « H&KttiP £ tilt lOfSlI©! 
©?&&te/8Ut, PCR«\ ^-•v/HH^y-DNA Engine CMJUf— ^ (MJ 
Research) tfcfi] £JBV\ 95t;-?6#IB©*!!!«&* 94lCT?l#ra, BO^T'l^Ks 
72^Tn£»k&5®S&30iM ofco 

GPR123t^#M^y7^-7-^tt. ^^ttffindm^-r hfc.fctfNjdJlN' 
l^#A£*l/tV5„ ^ili»f^^^clI^tNot[T♦§J»f^^ GPRMitfc^&^fr 

pAGal9md©mi-5"fWBR»*f-'f h (Hindm-Notl) m~tefr&ttZ.bK£ 
«?s KpAGal9-GPR12^r^UfCo 

:7°y*5; K^m^iiA/fcDNAif^ia^lSr^U GPR12£a~ KLTV^i 
i£«Lfc 0 i"<tt>t»\ pAGal9-ndtf<Dia^J^^^J^7°y-f^- (1B^I## 
24fc*tfc5fc:*Lfc^fcW1-5£#DNA) ^cDNA©5' fldfcitf • 

^-^tODNA^"-^ l^U — 377 1 BJfc^r V h (ABI Prism™ BigDye™ 
Terminator Cycle Sequencing Ready Reaction Kit ; 7^7 / f K ■ ^v^T" 

(4) GPR88©flt*»SL7 , y;*$ K©afe* 

iiiUtt bSfcfeftDNA (lOOng; * P^j/^tfctii) £\ t fGPR88itfc 
^ #I^7^f-7-i U-C@a»-^26*5<tt/27^IB^Lfcia?lJ^^- 

-T^-a-^DNA^ffiV^, PCRtJ;i9GPR883t^Sr^#Lfc 0 DNA/Ky ^ 7' — £ 
£ LTtt, PLATINUM Pfic DNAtK P ^ 7— t£ > tr h p 5?* VftSSD £^ 

mZtifflLito PCRttx f—^/Vf-^^y-DNA Engine (MJV V-^tiM) £ 
/BV\ 98°CT*2^r B 1©^ams 98 , Cl?15^Ms 62 < CT'30#Ph1, 68°Crei#l?^bft 

5RjS*30-^>f ^/wffofc. GPCR883t^#SWy*y^^ > -^f*> ZtiZin 
HindiniM KfeJiO^XhoIf-^ h^A$ttTV>5„ HiH»f^Sr^fiI T*§J»r U 
KlenowMbTc^tifindniT^ifU, GPCR88it^£^frBindm-]gwI pp 
?t**8) ^f/i-^TTyn-^^m^Bj^t «t DlElliXLfc 0 y°yy. $ KpAGal9-nd 
NotTCSJWU Klenow^SLfc^^ffindinT^»fL. ffindm-Notl (2pm 

• " - ■ ifcmwK%T^^x?frn^%M}fete£ vmscvte pork £ vtttut- 

GPR88it^^ &1gfoHindIII-XhoI (¥*&*$$) mft kpAGal9-n&&&<D 

ffindm-Notl (¥?&*$) mKkZti&'tZZ.b&ZQ. GFB&mmzm?? 
7. 3: KpAGal9-GPR88&fll^ Lfc 
±13 (3) KilB*©^^^^^^ KpAGW9^dfcja*^^SDNA»f>i- 
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©EBI&itotU GPCR88& = - KUTV>« i t £5ftI&Lfc 0 

5 KJMGER8£r}t£ h LfcGPR88©T y*fc^ ffi1&<DM&kmm 

4 © ( 4 ) LfcGFR88SI3M&£:/ 7 7 ^ KpAGal9-GPR88 

(2/ig) , *5«ttJ5#%M3© (4) tiiUfcOa^itJIGariSia^^^ K 
^V/K— KpACRElucMoGs-qMoGs-i (2/zg) S\ oci^ ^p^jf^w- 
V a V&JC J: V) s 1.6 X 10«©#% M l <o ( 4 ) . T'SgiR. Lfc»|*KJMGEIl8 
l-*iAtfc„ »K^^^8mL©RPMI1640-ITPSG^^^t > C0 2 ^> 
^^^.-^ 37t;T?24l$|J8#*Lfc. ^^hf-^^S 
(2.0jug/mL) % W^nv^^yB (300/zg/mL) ^i^i^f^i/y 
(500/ig/mL) 3Efcl4BIIWF*LTSfcJ©^KtaM* (GPR88 T^-ter-f 

(2.0/igAnL) % ^>f^o-r>f^B (300Atg/mL) ioXW^'rj*/^ 
(500/zg/mL) ^tfRPMI1640-ITPSGM-e^ftLfCo 
l^ittt, ###!l© (3) T*3i^Lfc3^hcr-/V7'7^5: KpAGal9-nd 
(2jug) 4fetl^<^W30 (4) -em&V1tG a ri&£XfGar<&&77X$ K 
7^*5 KpACRElu<MoGs-qMoGs-i (2/zg) £KJMGER8fc*^ 

GPR88T5/^^Biaife«t^=i^ hn^/l/iJSl ^tLm96^7°W- hfc 
O&lXMHflMfc) ^ 3rC"ClHra««bfc. #^E2 (i^^lOnmoLTL) 
Sr^tW LT$ 0 Steady Glo Luciferase Assay System (7°p * # 

Sr^dPU Yvzflipz/Y (^^-FttS) fcAwc***' ■ ^>7x 
•7—Hm&%Ml£Ltz 0 E2^^PL^V^»©»^fTV\ 
S/7 7 — SttSrR^ tfc 0 

E2&8S&H Lfc*g-©?gtt*jRlin LfcV^^©^£i?#Jofc|fteiPWP£ Lfc 0 
3>bP-^Jfilt*3»tSfl*«J*5f4*l)lT*)o/J: 0 GPR88Ty-fe-T3»B 
flai©^W«^4~6^T'fc.ofc 0 GPR88W:, f§^3§^1-5 fctf"? v^T-A"£ 

6 GBCCl3^r^^<b LfcGPR88©T 7i?-f »©m^<bM 
##M4© (4) *e»KibfcGPR88«U»3S^9^$ KpAGal9-GPR88 

(4 jug) S\ hn^l^-^3^{Cj;i91.6X10 6 »©##M3© (6) 

"TSKK bfc»»GBCC13{C^A Lfc„ »Ktem*^8mL©RPMI1640-ITPSG 

#J6te®»u cow ^a^^-tk 3rc-t240#p H m*tfc o 7*7 

*MNf^S (2.0m g/mL) > /M^P-r-f Zs^B (300/xg/mL) x fc^-n^ 
-fS^ (2.0/xg/mL) ftitf^*^^^ (500/zg/mL) SrfebllU 3Efcl4B 
TO*LT^^K^m« (GPR88Tyfe-r»IJ&2tPfiS) £JR#Lfc„ III 
(KJftttcfi^ 77* MM 1 v^S. (2.0/xg/mL) , /^^oW^B 
(300/ig/mL) % tTa— (2.0/zg/mL) *3j:m?**7V S'l' 

(500M"g/mE) ^tfiO > miB4X)aTPSGW^r»:-Dyc 0 ~ " 

PIfiltC LT\ #%#| 1 © ( 3 ) T'it^ LfcaVhP -/^7°7 * S KpAGal9-nd 
( 4 n g ) &GBCC13 fc U S^WKtfeR (ayfp -/i4W& 2 t Vf&) 

GPR88T yfe>T Sulla 2 *fcB:=i ^< h 2 ^96^7°^- h K#&L (jft 
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lXlOWt) % srCTlBIRISNllUL. ^S-^:-.E2 (j&t-^lOnmol/L) £»LT 
$E>tciHIR!$HI&> Steady Glo Luciferase Assay System (PromegatfcM) 
APU hy-fatls}* (Packardtfc) £jB^-C**/w • ^i/7i5- £?£t£&g!l/£: 

3 y Fn^;« 2 \c$3l-fmMfem&m 1 Tifcofc, GPR88T yfe>f » 

iS2©Sig«gP*r±|&4-18f&"T?Jfeofc 0 GPR88fis ^Jgm-rSfcttT'v-^TVU 

r k a> % iSj&fgttSlGPCR-e h 5 r. £ a* o fc„ 

###17 GBCRG6Sr^iibfcGPR880T5/'fe-r»0#^ 
^^JS-e^bfcGBCRCG^, ftlc©GPCR©f|^^7^5: KSr^A-f 

5 r t t«t t) ^s<^gpcrot y±j mmzmmtz £. AS-Ct 5„ 

###J 4© (4) T*5t^ CfcGPR88ff #^7*7 * 3 KpAGal9-GPR88 
(4 M g) £> *W hn*l/H ^3^fe^«tl31.6X10 6 m©GBCRC6{c^A 
Lfc„ WK^^$r8mLORPMI1640-ITPSG^icMLs GOa-f 

37°C-C24^1i#*LfCo y^MM^S (2.0/zg/mL) N 

/vf^nW/VB (300^g/mL) % lfa-P7>f^ (2.0/ig/mL) feit)^^ 
^v^y (500/ig/mL) SrSStaU Hfcl4Blffli&*^T&^®<EifcBc (GPR88 
Ty-fe-f«BI&3i^) £lfc#Lfc 0 $?gft4E&£tiu S^S 
(2.0/tg/mL) % s^fu-rJi/yB (300j*g/mL) > tfa— P-r-f S/J/ 
(2.0jug/mL) *5iO!^f>f^y (500MgtoL) &-g-tpRPMI1640-ITPSGig 

13$ £ LT, 1 <D ( 3 ) . T'itffc Lfc ^ ^ }^ p x * FpAGal9-nd 

(4/zg) &GBCRC6£Sj$AU h d-/^»3 tPf^) & 

GPR88T y flljfi 3 * tc\t a ^ h p zHBBJS 3 £96^ 1/- h fc£SE L Gfc 
lXWmiK) . 37^-^10^*1-50 £-^E2 (j&t#£l0nmol/L) &»LT 
SbClB lfflft*& tvyf7^h l^r a 7 - • 7° p -yX*±) 
• 250nmol/L) LX $ 5 W • ^7 31 7 -H?flH4&W)£ Ufc c SttSJ 

WaUac 1420 ARVOsx v/l^y^/l^ (9 7 y 9 • V 

K-S^Y^tfcSD £fcf*FDSS6000 m&ifrY-9x#m) «rJBV>fc. *fc, 
E2£»L#l^|S]$l<£|^£fTV\ • /^7i 7 -^14^80^ 

Lfc, E2£» bfcm^©«14^» LiV^OffiltT'llo fcte&fHSte* 

n^fp^«3tz:*5{t5«l^¥fi^lT^ofc 0 GPR88Ty^ 
M 3 ©|Mf»*ttJKllB~40»t?*>o fc„ GPR88ti\ fSSBSStf-* fctfT'^T- 

' " ^W8" i-F^w-F^^^^ftt^t v'y©^ ■■ 

ftSM y ttWm (90.5 g, 0.325 mmol) SrjjcSHfc'f ^ 5 ^^tK» 
(2 mol^,, 325 mL) tK^Ts -t©*iSttfc2-Jc f ^v-^ ^ V^-2-^T 
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SW&t^A' (100 g, 0.591 mmol) <D^Z J—jV^WL (350 mL) $\ ftUft 
15°C£jgx.fcV^ 5 fcfflftL^ b^UfoBTLfc. &X<D^9 S—Atm.* 
Mk.1t& s i^mh-T V V V (2 mol/L, 300 mL) LI* oADx, £ bf- 
^*/-/Ml50mL) %jq^. % MfcT— WtfttfLfc. M^tl'ffffltfc 
HA&IIRU ^9J—fr (500 mL) Ti5fe#L7t 0 #bftfc6^A&»ffft«fe 

41 (113.3 g, Hmoo%) &#7c 0 

IS2:Hdp -5-S/T / -2-p< t° V 5. i?^<D&f8, 

Ji|BT?#fc5-v'7/-3,4-v f t Kn-2-^^/I^^-t°y §^^-4-^"^ (30.0 g, 
0.159 mmol) K^fl&fb y ^ (150 mL) 7mmMfmffi&ftotc 0 S 

j£M£fe<£rj&#Lfc^ ^^fcy^£MM*L?c 0 ^tifcMtr* (&J 
iOOOmL) fcfctf, Wfflb«^fe@fr^«L, 7KX«Lfc 0 ^©IS#:£M 

(11.9 g, «40%) &#fe 0 

9 : 2-^V^V-N-^ ?->VT=- D V©-^ 
Xg 1 : 2-^^^/W h ]} 7;l/tn7t h T= y R©£f& 

2-^<>v 5 /UT=y> (5.00 g, 27.3 mmol) *V-?vut#^ (100 mL) \zMM 
U ^<Dmm\Z.-2QV,\Z.X h y ^/l^T $ ^ (7.6 mL, 55 mmol) itm* h ]T 
(4.17 mL, 30.0 mmol) 30M^#Lfc o M{£T1B#TO 

#Lfc^ ££»^pp^>T»«U *^Px.T^Lfc^ N 

Lfc^L Wtr^JES*U ^Jtfe^<^LT2-<v^/^^y7/^^DT-fe^T 
- y K (7.51 g, 26.9 mmol, JtK*99%) £#/c 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 4.00 (s, 2 H), 7.14 (d, J = 6.6 Hz, 2 H), 
7.23-7.40 (m, 6 H), 7.79 (br s, 1 H), 7.81 (d, J = 7.7 Hz, 1 H) 
X@:2 : 2-^<^v 5 7V-N-^^ h y 7;l/tn7t hT^y KOfr^ft 

X@ 1 T'#feH7t2-^<^ h y 7i? h T- V K (7 .51 g, 

26.9 mmol) SrN.N-vM f;^M7 ? K (50 mL) MflfU 7k#T. ^(Om 
mzfikM*. y 17 A (7.54 g, 54.6 mmol) & J;T*3 !>{b^ fvU (3.40 mL, 
54.6 mmol) SrflPx., MM^-C18^^Lfc 0 K&«@m^^T^ U 

•fe h T~ y K (7.49 g, 25.6 mmol, Jfc*95%) &#fc 0 

iH NMR (270 MHz, CDCL) 6 (ppm) : 3.13 (s, 3 H), 3.94 (s, 2 H), 7.11-7.35 (m 
9H) 

Xa3 : 2-^O-^-N-^ 5vWT= y 
XS2T'#e 5 tlfc2-^^v f /l^-N-^^ 1- y 7;Vtn7t hT- y K (7.49 g, 
- 25:6 mmol) -(50 mL) "IcStf L~ --t©^fc-&|fejfr *A ■■-( 7-;54~g 

54.6 mmol) fcJn*. N »1ST, 5fl#TO# Lfc. SM^Uxf/K'^L, 

* V* AT« Lfc& N «^^E@* U 2-^v^lHNM f^7= y (4.70 g 
23.8 mmol, W92%) £#fc„ 
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m NMR (270 MHz, CDCI3) 5 (ppm) :2.74 Cs, 3 H), 3.50 (br s, 1 H), 3.85 (s, 2 H), 
6.63 (d, J = 8.1 Hz, 1 H), 6.71 (t, J = 7.3 Hz, 1 H), 7.01 (d, J = 7.3 Hz, 1 H), 
7.13-7.29 (m,6H) 

##0111 0 :^<^y b P T^/^-W/V 4- (2-<Vv ? 7l'73i=/WT^ y) *2- (iX 
# p^^rV/V^ ^vkT 5: / ) t' JJ * v>V-5-*/W>J?^^7 — b <D&f& 

1 : ^5^1" 4- (-< * =/V7 ^ J ) -2- ^ ^/l^*"5- fc? y ^ 

TjJISO^^ 4^on-2^f/Vft-5-t'D ^ v^tf/M^^— b (15.0 g, 
64.5 mmoD£ 1,2-v^ Y*c*/3L$i/ (150 mL) fc3£fl?U V^n fcf>= 

^vV7 ^ ^ (27.6 mL, 161 mmol) *5 itf 2-^^/WT^ P ^ (13.0g, 70.9 mmol) 

ffjfelff-S t^<t 9 efe^ t LTffil&ffrg* (19.6 g, 51.6 mmol, JR* 80%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm) : 1.38 (t, J = 6.9Hz, 3H), 2.36 (s, 3H), 4.02 
(s, 2H), 4.34 (q, J = 6.9Hz, 2H), 7.10-7.27 (m, 8H), 7.82 (d, J = 7.9Hz, 1H), 8.70 
(s, 1H), 10.00 (brs,lH) 
APCI-MS : m/z 380 (M+H) + 

Ig2 : ;l/ 4- (2-^<>'^/V73i^/^T5y) -2- (^^P^^/W^^/VT 
*/) t°y b<^^ 

xaiT-#6>^fc^/w 4- Hy^7x-/V7 5/) -2-^^/u^^-5-tr5 
3; S^j&AtfWF-S/?— b (5.00 g, 13.2 mmol) & v 5 ^ na^y (50 mL) fcijg 
MU *#Tm-*oitii£J&S» (^S65%, 2.70 g, 15.6 mmol) & 10^^ 
W-O)P*.xMT?30 #IH»#Lfc„ $ E>t*ftTm^ n«i§gcS#»C£i:. 65%, 
1.13 g, 7.53.mmol) £ 5 fMfrftXM*.* MUX 20 Lfc c &j&Wi**J? 

ftjft L.fc«> Lfc„ #b*Lfcg|^£ 1,2-i^ b V (50 mL) 

fc&flfU ^b^WW^ (2.57 mL, 19.8 mmol) £#P*U Mil 
«T 2.5 WFlW*#L.fco K^fc»ES*U fc&ftfcjRaEfc^y-^fe?? 
INM"* r. t IC i «3 g&ISA t \,TWm&® (4.87 g, 11.0 mmol, flZ* 83%) 

!H-NMR (270 MHz, DMSO-de, 80*0 6 (ppm) : 0.74-0.98 (m, 2H), 1.01-1.24 Cm, 
3H), 1.29 (t, J = 7.1Hz, 3H), 1.40-1.73 (m, 6H), 3.06 (br s, 2H), 3.98 (s, 2H), . 
4.25 (q, J = 7.1Hz, -2H), 7.06-7.24 (m, 8H), 7.40 (br, 1H), 7.95 (d, J = 8.2 Hz, 
1H), 8.52 (br s, 1H), 9.85 (br s, 1H) 
APCI-MS : 445 (M+Hh 

mCK^);;.^6J5.^2458,.l6miS29 J 1608, 15.77, .1546, 1521, 1502 x .1494 t .1463,„.__. 

1446, 1430, 1394, 1390, 1369 cm 1 

TMZ :4- (2-^y^yx.=-^T5./) 2- ('^n^'WfA'rU) t° 
Xg2T*#btlfc^/l' 4- (2-^^/^31=^7 5:/) -2- (v^o^ix 
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fr* f-}V7 % J ) tf y $ Ar$**yJ^ y (1.00 g, 2.25 mmol) J 

(7mL) imffiV, lmol/L im.^ V V «7 &i£fe%L (7.00 mL, 7.00 mmol) 
60°C-e4^m#Lfc o ^V^^^/^yv (7mL) :fcJ;tf4mol/L im. 
iti- h V *.Mc*# (1.00 mL, 4.00 mmol) »MT> 30 #ITOW-L- 

fc 0 £ b 4 mol/L TK^b^- h U ^ AtK^ (1.00 mL, 4.00 mmol) M 

mmffiT. 2^mw:WLtc 0 m&m*¥ft<D&m-£x*mmmmu imoi/L mm& 

m&VRmm<D pH £ 4.5 «S Lfc, WW Lfc^ SrStlfcl-S ^ i £ £ 5 

tH i LTSHBflfrg-ft (0.99 g, 2.2 mmol, j£fil$W) £#fc 0 

iH-NMR (270 MHz, DMSO-ds) 5 (ppm) : 0.78-0.99 (m, 2H), L 03-1.29 (m, 3H), 

1.47-1.81 (m, 6H), 3.07 (br s, 2H), 4.03 (s, 2H), 6.89-7.10 (m, 1H), 7.12-7.35 (m, 

8H), 7.50 (br s, 1H), 8.40 (d, J = 7.9 Hz, 1H), 8.48 (s, 1H), 11.97 (br s, 1H) 

APCI-MS : m/z 417 (M+H)+ 

IROKBr) : 2918, 2841, 1664, 1655, 1649, 1637, 1632, 1610, 1589, 1578, 1570, 
1552, 1541, 1535, 1510, 1454, 1417, 1381, 1362 cm"i 

1^4 :^/h!J7y^-H^ 4- (2-4^^7x^/1/7 5/) -2- 
n ^ vvM -fyl'T 5 J ) fc° JJ 5: i^V-5-* /Waff** 7- h ' . 

Xg3T#b*Lfc4- (2-^y^W7x=/V7$;) -2- (^ n^drvvl^ 
T 3; / ) tT y $ (5.00 g, 12.0 mmol) ^cn /Jvki» (50 mL) 

fc?$mU Tk^Ts N-^^-N'- (3-^^T^/yp MM %/V#*M % KI& 
^ (4.60 g, 24.0 mmol) *S £tf 1-fc: Kn *S"«Jof h y T°J—JV (3.30 g, 24.4 
mmol) SrJUx., ttT 5 WMMW L-fc„ $ N-^5vP-N'- (3-i? ^ f'JVT % / 
ynh'M jj/U^M* Kttffifcjft (2.30 g, 12.0 mmol) & it* 1-fc Kn=3f^-<V 
9 h y T V—jV (1.60 g, 12.0 mmol) &Jn*. % ^T*2 «FW8I^ Lfc. EO&$?£r 
Siif/i'-eifU 7k 5%^^^7K^*5iT>^aW7KT'HlS^»bfc 0 

StfefcifeirLTSnBflS^ (5.67 g, 10.6 mmol, ^89%) 

iH-NMR (270 MHz, CDCI3.) 5 <ppm) : 0.76-1.08 (m, 2H), 1.09*1.33 (m, 3H), 
1.43-1.82 (m, 6H), 3.14 (t, J = 6.5 Hz, 1.5H), 3.35 (t, J = 6.3 Hz, 0.5H), 3.92 (s 
0.5H), 3.93 (s, 1.5H), 5.47 (t, J = 5.9 Hz, 0.25H), 5.89 (t, J = 5.9 Hz, 0.75 H), 
6.99-7.30 (m, 9H), 7.42-7.60 (m, 2H), 7.68 (d, J = 7.9 Hz, 0.25H), 7.80 (d, J = 
7.9 Hz, 0.75H), 8.10 (d, J= 8.2 Hz, 1H), 8.95 (s, 0.75H), 9.03 (br s, 0.25H), 9.08 
(s, 0.25H), 9.19 (br s, 0.75H) 

%WM C4- fc^V/uy^-frT^;) -2- (S'^n-'^K'/M?- 

A'T^/) -5- (2H-^h7y-/W-5--r^) t°y^i>V] 

X@l :4- (2-^y^V7x^7 5/) -5-v^T 7-2;* J-frf-frMV 5 i?^©^- 

..#.^M &2&fefcfc4^n n :5- ¥Z2i$:*±iyjt£*L 1 -k&y (800 mg, 4^3JL 
mmol) ^Tf7tKc77y (8 mL) ^0L % -t©SSt2-^V^^T*=. y ^ 

(869 mg, 4.74 mmol) *J £0 h V ^JVT $ ^ (0.90 mL, 6.46 mmol) SrJniL, 
MfcT24l$l8»#Lfc„ E«&7kT«JL, n n */l^T'»ffi Lfc 0 « 
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LIB g, 3.46 mmol, J&^80 %) «r#fc. 

*H NMR (270 MHz, CDCla) 5 (ppm): 2.34 (s, 3 H), 4.00 (s, 2 H), 6.85 (br s, 1 H), 
7.12-7.32 (m, 8 H), 7.61 (d, J= 6.3 Hz, 1 H), 8.27 (s,lH) 

1M2 :4- (2-^y^7a^7 5/) -5-S'7V-2- (^c^'WW 

5/) bry^^o^ 

1 T*# b^fc4- (2-<^^/V7 * =/VT 5 / ) / -2-^ fvV^*- tf 9 

(LIB g, 3.46 mmol) Srv^npy*^ (20 mL) |C«KU tK^T> * 
<7>^K><*^n$ii§£&#^ (65°^ 1.38 g, 5.2 mmol) «rB^IW^»tTjB^ 
MtT5l*Waif Lfc 0 aS^?r^fP«W7Kt?^ U^cn^ VT^ffl L 

«BES*Lfc„ #btlfcai»^b9fc Ka77V (20 mL) fc$$fl?Ls 
fftfci/^n-'^F'S'TM^'/l'T^i'' (0.54 mL, 4.15 mmol) SriPx^ ^fi^T18^ 

y ) tr P 5: 9 J-y (1.21 g, 3.04 mmol, lfc^88 %) £#fc„ 

iH NMR (270 MHz, CDCla) 5 (ppm) : 0.76- 1.02 (m, 2 H), 1.05-1.34 (m, 3 H), 
1.361.91 (m, 6 H), 3.07 (t, J = 6.4 Hz, 0.63 H), 3.24 (t, J = 6.4 Hz, 0.37 H), 3.98 
(s, 0.74 H), 4.01 (s, 1.26 H), 5.24 (br s,0.37 H), 5.59 (br s, 0.63 H), 6.56 (br s, 
0.37 H), 6.70 (br s, 0.63 H), 7.06-7.42 (m, 8 H), 7.60 (d, J = 7.6 Hz, 0.37 H), 
7.76 (d, J= 7.9 Hz, 0.63 H), 8.12 (s, 0.63 H), 8.23 (s, 0.37 H) 
APCI-MS : m/z 396 (M - H)" 

X£3 :4- au=.;VT^;) -2- (V^o^*^W5</) -5- 

' (2H-x h 7 M \?y$W<D<&f& 

TM2-&8htl1t4' (2-^-J;vy^;VT%J) -5-v^Ty-2- n^*cis 
;\y * fvKT 5 J ) (1.00 g, 2.52 mmol) &N,N- v 5 ^ 5 K 

(8mL) JC^U : £<DW%£fcMkT> ; £~$& (404 mg, 7.55 inmol) 
T^bf-bP!7A (491 mg, 7.55 mmol) fcJH;^ 100°C^-C5WWLfc o R 

5j$iH LTfc£# 1 (693 mg, 1.57 mmol, WW %) £#fc 0 
iH NMR (270 MHz, DMSO-ds, 80^C) 6 (ppm) : 0.74-0.99 (m, 2 H), 1.01-1.25 (m, 
3 H), 1.40-1.73 (m, 6 H), 3.05 (br s, 2 H), 4.04 (s, 2 H), 7.08-7.30 (m, 9 H), 7.60 
(br s, 1 H), 7.88 (d, J= 7.8 Hz, 1 H), 8.61 (s, 1 H), 10.36 (br s, 1 H). 
APCI-MS : m/z 439 (M - H) ' 

IRCKBr) : 2922, 2891, 1655, 1647, 1637, 1593, 1570, 1560, 1541, 1527, 1508, 
14&3,Jl454jcm:L _ _ _. . 

±l30<fb£^l (1.56 g, 3.54 mmol) l£^$J—)V (30 mL) fclSHBU 
mMKW&M^^^Wfc (4 mol/L, 9.00 mL, 36.0 mmol) &JH*. % U 
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it^KDimmM. (1.59 g, 3.33 mmol, Jfc*94%)«r#fc„ 
*H NMR (270 MHz, DMSO-de) 5 (ppm) : £ft t 9 — ^ £ LTO.65-1.00 (m, 2 H), 
1.01-1.30 (m, 3 H), 1.311.81 On, 6 H), 2.95 (t, J = 5.9 Hz, 0.8 H), 3.19 (t, J = 
5.9 Hz, 0.2 H), 4.05 (s, 2 H), 6.99-7.20 (m, 5 H), 7.22-7.42 On, 3 H), 7.63 (d, J = 
5.9 Hz, 0.8 H), 7.72 (d, J = 5.9 Hz, 0.2 H), 8.62 (br s, 0.8 H), 8.82 (s, 1 H), 8.88 
(br s, 0.2 H), 10.62 (s, 0.2 H), 10.68 (s, 0.8 H) 
APCI-MS : m/z 441 (M + H) + 

Hi CKBr) : 1684, 1670, 1662, 1653, 1649, 1635, 1630, 1593, 1572, 1560, 1541, 
1524, 1497, 1473, 1458, 1412, 1367 cm 1 

mnm 2 : 2 3 6 <d&& 

161 : fc£4&F©£># 



(F) 

8 -C# 6>*bfc4-^ n P -5-^T / -2-^ ^;V=f-^r t? Jl 5; ^ (0.25 mol/L ^ 
pp*/VA?^, 0.20 mL, 0.050 mmol) £R*ArNH (St^K R^.fctMrft^jjve 
HWE^H^T'fcS) T**$tl5ft^E (1.0 mol/L ^ppjJvW*^, 
0.060 mL, 0.060 mmol) <Dfe&M^ ^/V*!)/^^")^ I/V (35 mg, 
0.12 mmol) <SrftJ*. x MfCtCTl BTO#bfc Q RCT^^^y^f ^ p !) K 
#!)vw^yF (23 mg, 0.058 mmol) 33 p PTfr/W* (0.50 mL) 

p h * * / — A^>&&jftlK (^ p p tfvt'A/y * J — /u=3/l, 1.2 mL) T-gfc 

lS2:ft^«GO^ 



JM 1 -C#btifc-fb^ F^DB^y (0.20 mL) fcjSflp L N 
* * * Piti§£&#^ (0.50 mol/L ^pb^ 0.125 mL, 
0.063 mmol) M}CT0.5~l^m#Lfc o 0i%^Mlt* 

..(QJO.mL)„^DAT^L.^o ^M^fPfiWTkJO^OmL) T*»L N M 

S*±©S^«»^^^ (0.80 mL) TfSfcifrLfc. #btbfc^^^T^ 





N SO m CH 3 
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IS 3 : tt&m J <D&& 

Rl N .A 



R 3 

(J) 

Xm2T*#fe^fdb^G^ f7t (0.20 mL) {^fi?U 

$)H (l.Omol/L ? p p ^/WA^fo 0.060 mL, 0.060 mmol) ?rJBx.s M-fcT 

i nmmwvtzo Rmm&mz?*v*^ (0.40 mL) . ^y^/^nD 

y^-^^K (23 mg, 0.058 mmol) N tfV A-V-jWD W (23 mg) 
A£7 */-;KD*S-£« (^nn*;^^;-/V=3/l,1.4mL) L 

IS 4 : 2 ~fb-£t> 3 6 

IS 3 T?#&Hfc^tl J &N,N-^7 f/i^M7 ^ K (0.10 mL) K&fl? U 
^O^tT^-fbT^^^AON^f-^^^^AT^ H$38fc (l.Omol/L, 
0.080 mL, 0.080 mmol) fcflljiU lOOt^TlB TO i^Lfc,, RjStt^ bjSJSESrB 
p n^Ail,l,l,3,3,3-^f-7/V^-i3W y^°P t°/VT/V3— 

3/l,0.40mL) fci&#U 5%^^lt7kMTi!fe^Lfc 0 W^tr^bfc^, 
mm:^?/-^ (0.300 mL) te«$PU *©^fc^*^£tfc»IIBAGl-X8 

re^r^^/— /V (0.60 mL) T?ife8HyfcgU i»aD*;^^^/ 
— p n tfc/VA/y * y — /u=i/i, 0.40 mL) &v^-ei:{b>k*©g£ 

(4 mol/L, 0.050 mL) ^i, B Krtfe&i&ffl L-fc. 
p p A £7*7 — /VOiS^ISfSSE (^ p p tfv^/7 * 7 1/1, 1.2 mL) T? 

mi&®\3 :M3 7 [4- (2-^^v ? /^y^^V7'^>) '2- (V* P^i'/M 

^t^/) try 5^-5-*/v^^MB 

Igl :4- (2-^7^7x^75 7) -2-7- 5Vl^* t'U SS^-B-tfAtfi'B 

- -ffr|Sd4-^-P -t2-2-7-^V^^=-fe°y- 5-v5^"5-^f -^-T^U^ ^g&x-^/U- -(45.0-gi 

64.5 mmol) &l,2-v*7 h^^*^ (150 mL) fct&flfU *©88ftKN,N-$M 
77°b MArx.f-A'T 5 y (27.6 mL, 161 mmol) $a 3iV2-fyi?A'T — 3 V (I3.0g, 
70.9 mmol) fcta;U JP«aBITx 18l$ra»# Life. EJ£JK«r»ff»RSL x #£> 
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J: 9 % L-T4- (2-^^/W7cc—^T 5 /) ^-^^/^^-l^y 5 S?V-5- 

#/^yRxf^ (19.6 g, 51.6 mmol, W80%) £#fc 0 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.38 (t, J = 6.9 Hz, 3 H), 2.36 (s, 3 H), 4.02 

(s, 2 H), 4.34 (q, J = 6.9 Hz, 2 H), 7.10-7.27 (m, 8 H), 7.82 (d, J = 7.9 Hz, 1 H), 

8.70 (s,lH), 10.00 (brs, 1H) 

APCI-MS : m/z 380 (M + H) + 

IS 2 :4- (2-^y^7x^7^;) -2- (^u^WW^) \£ 

TmiX*mt>tltcfc&® (5.0 g, 13.2 mmol) ^nn^y (50 mL) fc^ 
#U 7k^T> *©S^fc***P«j6£,&§Ife (2.70 g, 15.6 mmol) &10#K 

&^Wt (1.13 g, 7.53 mmol) *6jm**ttXllB*.* ^££T20#|W»#L.fc. £DS 

^*>- (50mL) fcMM U ^OjSftfcS/^n^Wf^T^y (2.57 mL, 
19.8 mmol) &J0* S MMT^ 2.5B#F H m# Lfc„ £jsSij£&3£JE« U #b 
ftfcB?££:^* y -,t^ 6>SiU*-r 5 &&&& LT4- (2-^v^u 

7^-/uT5:y) -2- (^PA^^f;i/7*;) t°y 5:^^-5-*/^ >^ac 

^ /K4.87 g, 11.0 mmol, IR^83 %) 3r#fc„ 

*H NMR (270 MHz, DMSO-de, 80^) 5 (ppm) : 0.74-0.98 (m, 2 H), 1.01-1.24 <m, 
3 H), 1.29 (t, J = 7.1 Hz, 3 H), 1.40 1.73 (m, 6 H), 3.06 for s, 2 H), 3.98 (s, 2 H), 
4.25 (q, J = 7.1 Hz, 2 H), 7.06-7.24 (m, 8 H), 7.40 (br s, 1 H), 7.95 (d, J = 8.2 Hz, 
• 1 H), 8.52 (br s, 1 H), 9.85 (br s, 1 H) 
APCI-MS : m/z 445 (M + H)+ 

IRCKBr) : 2468, 2458, 1666, 1629, 1608, 1577, 1546, 1521, 1502, 1494, 1463, 
1446, 1430, 1394, 1390, 1369 cm' 1 

Xg3 :4- (2-^y^7x^V7^;) -2- P^r^/M 5: 7 ) fc 9 

xm2T?#b^cfb^ (1.00 g, 2.25 mmol) (7mL) fc$gfi¥ 

t> •tOflSHRfciJciMb'f b V V &fr®m (1.0 mol/L, 7.0 mL, 6.5 mmol) SrABx., 
60^^X4^^ Lfco &j&m\z=-*S~-/l' (7mL) *5iV*BMbt" b V 
7k« (4.0 mol/L, 1.0 mL, 4.0 mmol) ^JPi, MMTn 30^M«H*Lfc o 
$ b^RjSSRtCTkSfe'fb^ h V £ &%MWi (4.0 mol/L, 1.0 mL, 4.0 mmol) %1X\x. s 

(1.0 moW,) TKJ^<^H*«r4.Blc|iaEL^-*faLfclS**««[U Bfefe 

*£_UCfls£&.3.7- -(0.990-g,-2.25-mmol,_^Sfi§HX*) JfeSfc. 

*H NMR (270 MHz, DMSO-de) 6 (ppm) : 0.78-0.99 (m, 2 H), 1.03-1.29 (m, 3 H), 
1.47-1.81 Cm, 6 H), 3.07 (br s, 2 H), 4.03 (s, 2 H), 6.89-7.10 (m, 1 H), 7.12-7.35 
(m, 8 H), 7.50 (br s, 1 H), 8.40 (d, J= 7.9 Hz, 1 H), 8.48 (s, 1 H), 11.97 (br s, 1 
H) 
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APCI-MS : m/z 417 (M + H) + 

±IB-C# btitcik&%) 3 7 (1.7 g, 4.08 mmol) %T hy t Fuy? y 
(5 mL) «0U ZOmWLKimfc-r b V V J*JmW. (1.0 mol/L, 4.1 mL, 

4.1 mmol) zmx.. muKxmmmwLtc^ fcfcmzmmmmvtc* n^ntc 
mmzfrxmMi&ihi-z z t \z. & v % &&&& t ltm 37<Di^hy?i» 

£ (1.69 g, 3.85 mmol, Jfe2*S94%) Srfcfc. 

iH NMR (270 MHz, DMSO-ds.) 5 (ppm) : 0.76-1.00 (m, 2 H), 1.02-1.32 (m, 3 H), 

I. 44-1.90 (m, 6 H), 3.07 (br s, 2 H), 4.03 (s, 2 H), 6.79-7.49 (m, 9 H), 8.47 (s, 1 
H), 8.57 (d, J = 7.2 Hz, 1 H), 13.08 (br s, 1 H) 

APCI-MS : m/z 417 (M + H> 

Hl(KBr) : 3045, 2991, 2966, 2954, 2933, 2914, 2846, 1664, 1631, 1610, 1592, 
1577, 1552, 1539, 1535, 1510 cm 1 

gffifcU :ft-a*3 8 [4- [ (ar0 9 Jfi>7*-As) (jf-rtT^sl -2- 

JMl :4- [ (2-^<^^/V7*-/V) (^f;V)7$;] -2-^^^tfy 5 v^-5- 

rfj|£<P4-^nn-2-y5vl^;*-fc o y $i?^-5-*^>tt^^ (3.90 g, 
16.8 mmol) *l,2-5?* h^^V (30 mL) fc»#L % ^O^W^y 
T-p If )V^jVT % V (7.8 mL, 46 mmol) fc<J:^##^J 2 -C#fetLfc2--<^ 
jV-Wt^JVT-W (3.0g, 15 mmol) JDnBJKtTv 24«m#bfc 0 

WfftV £5% > ^ ^tK^*5 «fc V<&ft*tft*T?ie*ft»- Lfc 0 «$ft« ZMymm 

/v^i^f?fe B B i-S r £ J; «K £ L-T4- [ {2-^l/Vfr7 * =/v) (^ 5=- 

/V)T5/] -2-^^^t°y $i?^-5-*^^fife^^ (5.06 g, 12.9 mmol, Jfc 
^77%) £#fc„ 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.04 (t, J = 7.1 Hz, 3 H), 2.41 (s, 3 H), 
3.18 (s, 3 H), 3.70 (q, J = 7.1 Hz, 2 H), 3.80 <s, 2H), 7.07-7.29 (m, 9 H), 8.19 (s, 
1H) 

Xg2 :4- [ (2-^y^7x=/l/) (^^75 7] -2- n^i/A't'f'As 

Ign?fcfe*lfc4- [ (2-^^^7^=/V) 0*fvt/)T§y] -2- 
V 5 S^-B-tf/VJiffi'lfctTvi' (3.00 g, 7.62 mmol) fci?* on^y (30 mL) 

fcf&mu 7k%iT, *<Dm&K**?vim&&mm (1.57 g, 9.15 mmoi) & 

i§£&« (0.65 g, 3.8 mmol) £rAP;L, gMKXZO&m®;WLtc 0 £0»£v^ 

... . .4ic.^^#s^ -^aw-7k««^L.fc 0 . - - 

*AT?8«|L;fc#L Jg&£8BE®*l,fco #kfrfcBS£l,2-^ h*i^*>< 
(30mL) KlgtfSPU ^ ©fllu;/^ a^^r^y W 5 y (1.48 mL, 

II. 4 mmol) ZMXis flDftftaftT, 1.5^mmWLtc 0 SMIrMLfct, £D 
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UT4- C (2--<Vv?;W7 ^~;V) C*?vu)T5/] -2- n*^f-$//M 
f-AsT 5 7 ) fc* y 5 (2.87 g, 6.27 mrnol, Jfc^2 %) & 

*H NMR (270 MHz, DMSOde, 8 (pprn) : 0.85-0.93 (m, 2 H), 1.03 (t, J = 

7.1 Hz, 3 H), 1.09-1.24 (m, 3 H), 1.5M.65 Cm, 6 H), 3.05 (br s, 2 H), 3.07 (s, 3 
H), 3.73 (q, J = 7.1 Hz, 2 H), 3.82 (s, 2 H), 6.97 (br s, 1 H), 7.03-7.28 (m, 9 H), 
8.12 (s, 1H) 

IS3 :4- [ (2-^<^/^^n/l.) (pt^/V) -2- (^ P^^/M 

^ y ) t° y $ ^^-5-^^^^^^ 

2 T*# b tbfc4- [ (2--<^^7 ^ ~JU) (y ^) T $ J ] -2- n 
■^r*/)Vj. *f-,VT $ / ) tf y $ ^^-5-*^^^^7V (0.5 g, 1.09 mrnol) 
* / -/V (5 mL) \zmm U ^O^fc^^bf- N y V A^mm U.O mol/L, 10 mL, 
lOmmol) MmMBT, 24mmW;WLfc 0 8J&Wi%¥ft<DftmtiX*mj£ 

ifcS&U Jfipl (1.0 mol/L) T-^$©pH|t£4.5£p^L7c 0 WfflLfc^^ 
ftU efefeiRi LT<fb£*3 8 (474 mg, 1.09 mrnol, &#fc 0 
iH NMR (270 MHz.DMSO-de, 80*0 5 (pprn) : £fc £ LTO.83-0.91 (m, 
2 H), 1.12-1.25 (m, 3 H), 1.48-1.63 (m, 6 H), 3.04 (br s, 2 H), 3.18 (s, 3H), 3.87 
(s, 2 H), 7.00-7.41 (m, 10 H), 8.22 (s, 1 H) 
APCI-MS : m/z 431 (M + H)+ 

HtCKBr) : 2930, 2840, 2380, 2350, 1655, 1510, 1490, 1385, 1375 cm* 

:{b#t>3 9 [4- (2-^y> f ;l'7xc:;I/7^y) -2- (S^ n^H/yio* 

t°y ^^^-5-^/^t K^^-y-A^] 

TMl :4- (2--Ov ? ^a.=^T^/) -2- (v^ p^t^T^ /) fy^i? 
^-5-#/M?^=^y h y Ty-/P-1-4^<D^0. 
MMM 3 T?# k*L3fc-8^ 3 7 (5.00 g, 12.0 mrnol) p p 
(50 mL) «fl?U *#~f\ ^<P«K:N-^!7vW-N'- (3-^f/V7$y^ct° 
/W) tf/Ptf^-f § Fffimm. (4.60 g, 24.0 mrnol) fcWl-t KP^r^^/hy 
TV-)V (3.30 g, 24.4 mrnol) M(CT5^«^Lfc 0 $£>KSJ«fc 

N-^/i-N'- (3-v 5 ^ UT'n tVU) %;Vi$*M $ (2.30 g, 

12.0 mrnol) 33 J: VI- fc Kn^v'^y h y 7^ (1.60 g, 12.0 mrnol) SrflP 

L-T4- fr^lsit/Vy^/VT^J) -2- (^D^>y ; v7$y) t°y^^-5- 

h y t-S^a^i-j & (5.67 g, 10.6 mmoi, &«%) 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 0.76-1.08 U, 2 H), 1.09-1.33 Cm, 3 H), 
1.43-1.82 Cm, 6 H), 3.14 (t, J = 6.5 Hz, 1.5 H), 3.35 (t, J = 6.3 Hz, 0.5 H), 3.92 (s 
- 0.5-H), 3.93-(s, 1.5H),S.47-(t,X=5.9Hz,0^5:H^^^ 

6.99-7.30 Cm, 9 H), 7.42-7.60 Cm, 2 H), 7.68 Cd, J = 7.9 Hz, 0.25 H), 7.80 Cd, J = 
7.9 Hz, 0.75 H), 8.10 (d, J = 8.2 Hz, 1 H), 8.95 (s, 0.75 H), 9.03 (br s, 0.25 H), 
9.08 (s, 0.25 H), 9.19 (br s, 0.75 H) 

I@2 : [4- (2-<^v f /V7^-/WT5:/) -2- (^ p-^ *-y)V* f-jVT ^ / ) 
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try §^y-5-*/u*t Ko^aib <D&& 

XSlT*#btbfc4- (2-^VS?/K7:nc=:/KrSy) -2- &9xi^%'frT% 

y ) tf y 5 ??^-5-*^^ife=^vy h y rv— jv-i-^tv (1.40 g, 

2.62 mmol) ^7h7tKc77^ (20 mL) i:* (20 mL) 

U *?&Tn ^©^t Kn^W^yiit (546 mg, 7.88 mmol) *3«tTJ« 

®mtt>DV& (1.27 g, 9.18 mmol) ^JPis M.KlT18B#M#L/:: 0 EO&f&Sr 

^jvfrbm&&tz> ^ t \z. x <9 , mm$Mi"m t vxit&m 3 9 (490 mg, 

1.14 mmol, »43%) tr#fc„ 

iH NMR (270 MHz, DMSOde, 80*0 8 (ppm) : 0.76-0.99 (m, 2 H), 1.01-1.26 (m, 
3 H), 1.45 1.74 (m, 6 H), 3.06 (br s, 2 H), 4.00 (s, 2 H), 6.99 7.26 (m, 9 H), 8.11 
(dd, J = 1.2, 8.1Hz, 1 H), 8.33 (s, 1 H), 8.65 (br s, 1 H), 10.77 (br s, 1 H) 
APCI-MS : m/z 432 (M + H) + 

H2S0i!6 :{b^4 0 [4- {2-^V^fVy^;VT^ /) -2- (^X^d^^/^ 
5v^T ^ y ) v^-s-^/v^-y- 5 K) ©-frj* 

HiSM5<Z)IglT*#b^fc4- (2-^y^7i^7U) -2- n^F- 

i/vvr ^ y ) t° y 5: > J ^-5-^/v#v^=-<^)/ }> y ry—yv-i-^/v (200 mg, 

0.37 mmol) &N,N-^y?VWJvVAT$ K (5mL) k:^#PU Tk^Ts 
\Z.Tl^e^T7k (28%,5mL) %MtL. ^^T2B#P^^Lfc 0 KJ&iS&BKfe^ 

ii«^Lfc 0 mms&mfcm&^y^v&xtfrmisti^ mmzmm^L 

<fb£#4 0 (77 mg, 0.18 mmol, HZ^50%) 

m NMR (270 MHz, DMSO-de, 70*0 5 (ppm) : 0.86-0.94 (m, 2 H), 1.12-1.25 (m, 
3 H), 1.49-1.68 (m, 6 H), 3.12 (br t, J = 6.1 Hz, 2 H), 3.99 (s, 2 H), 6.98-7.24 (m, 
9 H), 7.28 for s, 2 H), 8.17 (d, J = 8.1 Hz, 1 H), 8.50 (s, 1H), 1L32 (br s, 1 H) 
APCI-MS : m/z 416 (M + H) + 

Hi&#l7 :ft^fe4 1 [4- (2^y^7x^;V7^y) -2- (V^O^V/^ 
*5-)VT%A t°y 5;i?^-5->T^-N- (2-fc Kaap-i/a^/u) K) 

i-wr 5 y ) t° y ^ ^-5-^/^ym=^y yvt ^mi-^* (250 m g , 

0.58 mmol) &T± h= h V )V (5 mL) fcN.N-S?* f-fU-fo)\/K7 % K (2.5 mL) 
®A#ttH^%M! U7K&T.Z(D®mK2-T S—Mll nU 1.46 mmol) 

fcj:m,8-v J T-y i t*i/^D[5.4.0]-17^X^-7-^V (DBU) (217 mL, 
1.46 mmol-) -%#Pxu ^m«18^P^#-Ufe 0 --S/S^*-^^^-^f5-Uv- 

5%^ ^^tK^»^lT^ L« s ffl®^?PfiW7k*J«J:^^^7R-e 

fc„ #fe^fca?t^2-^ , nyNV-^e)Si^H B B«ri:^«i:!9, flfefiaiSi LT 
lfc-^4 1 (86 mg, 0.19 mmol, J|X$32%) £#fc 0 
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m NMR (270 MHz, CDCI3) 8 (ppm) : ±t£ t LTO.69-0.90 (m, 2 H) 
0.96-1 26 (m, 3 H), 1.31-1.80 (m, 6 H), 3.00 for s, 2 H), 3.54 for s, 2 H), 3.81 for 
s, 2 H), 4.00 (s, 2 H), 6.94-7.28 (m, 9 H), 7.77 (br s, 1 H), 8.16 for s, 1 H), 8 65 
fors, 1H), 11.48 for s,lH) 
APCI-MS : m/z 460 (M + H> 

IRCKBr) : 3125, 2890, 1734, 1716, 1695, 1668, 1662, 1655, 1601, 1581, 1558 
1551, 1527, 1497, 1473, 1454, 1431, 1417 cm 1 

mmms : ^4 2 o [4- (2-^^:7 ^-/ux 5 v) -2- (^o^^ 

/v* 5 / ) tr y 5: ^>-5->f a^ha^^t =• y ] em 

Xgl :2- [4- (2"<y^;l/7x=/k7$y) -2- (S^ W^^Wf-ArT % 

^3fefi5 0I^l^#btlfc4- (2-^^^7a:=/VT^y) -2" 
^T5/) \?V $&V-6-*A<#l4k='<lsyrhyT*-A>'l-4A' (250 mg, 
0.47 mmol) SrTir h9/^mtt£N l N-i?^^l'*/U.&7 5 K (2 mL) £>21 

U *#T, ^©^fc^y^tert-^/Vt^lS (196 mg, 
1.17 mmol) *5j;t*DBU (350 nL, 2.34 mmol) &Un*. s SflfcT6«FBBit#U 

AT-ia&Lfc^ »Hfe»«WSj5ti: UT2- [4- {1-^^J,vy 

=■ ~frT 5 / ) -2- (i/f P -^dr V/M TyPT 5 / ) t? y 5: /P7f?=. jv 

TS/] KR=tert-^^ (246 mg, 0.46 mmol, W99%) £#fc„ 
iH NMR (270 MHz, DMSO-de, 80*0 5 (ppm) : 0.74-0.99 (m, 2 H), 1 02-1 28 (m 
3 H) 1.42 (s, 9 H), 1.43-1.77 (m, 6 H), 3.05 for s, 2 H), 3.85 (d, J = 5.8 Hz, 2 H) ' 
3.97 Os, 2 H), 6.97-7.43 (m, 9 H), 8.09 (dd, J= 1.2, 8.1 Hz, 1 H), 8.43 (t, J = 5 8 ' 
Hz, 1 H), 8.51 (s, 1 H), 10.93 for s, 1 H) 

Ig2 :2- [4- (2-^yi?/V7x^7 5/) -2- (iX^ p^v^W< ?vkT 5 

/) try $^-5-^A'*/nj?=A'T5y] s^©^ 

im-e#£>*Wc2- [4- (2--<^/V7^-7WT5/) -2- (^^P^^;M 
5vPT 5 7) f y 5 W*-4A,%»r$zs>A,T 5 / ] ^=tert-^^ (246 mg 
0.46 mmol) ^on^^y (3 mL) \£®ffi U *&T. %<D?mK hV7jl 

(5mD sran^L. &mzx2mmmwLit 0 ssimil, #e> 
ttfcaa^^y^ (3mD \mmu zommz&mfci-hvv&&mm 

(1.0 mol/L, 1.84 mL, 1.84 mmol) «rJ0x. x &filCT15#IHi»#L;fc 0 tt 
(1.0 mol/L) T-aS^OpHfi^4.5fcpSL, * (5mL) WWLfcJ&fi 
£il&Lfc 0 #fetl/fca^^^2-7 p P/NV^-^bTOf H -r^^itCj;t) > 
HiSr£Urfls£*4 2 (176 mg, 0.37 mmol, 1(51^81%) £#fc„ 
iH NMR (270 MHz, CDCla) 5 (ppm) : 0.74-0.99 (m, 2 H), 1.00-1.32 (m, 3 H) 
-1,40:1,55 klfil L56.-_L90J» J . 5_H),.3 i Q5_ld^J= 6.3 Hz. 2 BLSJfiJk 2 Hi 
4.05 (d, J = 5.6 Hz, 2 H), 7.02-7.23 (m, 9 H), 7.59 (d, J = 6.3 Hz, 1 H), 8.33 for s,' 
1 H), 8.78 (s,lH), 8.84 for s.lH), 11.53 (s,lH) ' 
APCI-MS : m/z 474 (M + H)+ 

IR(KBr) : 3380, 3240, 3065, 2930, 2868, 1701, 1697, 1670, 1662, 1652, 1602, 
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1585, 1560, 1543, 1524, 1498, 1473, 1452, 1437, 1417, 1412 cm' 1 

r-fc^tt 4 3 [2- [4- (2-^^^7^=^T $ >) -2- &?u^i/ 

;m ?-a?t xj) tr y ^ /^^tK^/v-n- y ^ y ] $%) 

IS1 :2- [4- (2-^Vv J /^^=/^T$y) -2- (t':? n^S^y 9vVT^ 

y ) tr y ^ ^-5-f /w#/v^~/HN-y $ y ] Bfflfe^^©^ 
s^r %j) tr y ^ ^^-5-^/^^=^^y h y t y-zw-r (1.0 g, 

1.87 mmol) SrT*fe h= h y MlO mDiN^N-v^ fM;l/A7 5; K (10 mL) <D 
U*#T* TvWT 5 y S»^^/Hft»*(480 mg, 

2.81 mmol) fe^tWDBU (840 jx L, 5.62 mmol) SrJD*. % MfcTll$IHHIl#L, 

imi,tc'& s mmzmzm^u *»6««t4Mtfc ur2- [4- (2-^y^7x= 

/Kr^y) -2- (^o^i/^^ru) t y $^V-5-^^^=/U-N- 

y^T^y] gfc^c^vP (990 mg, 1.87 mmol, £*WJfcJ|R) &#fc 0 

iH NMR (270 MHz, DMSOde, 80t) 5 (ppm) : 0.76-0.98 (m, 2 H), 1.01-1.27 (m, 

3 H), 1.18 (t, J = 7.1 Hz, 3 H), 1.42-1.77 (m, 6 H), 3.04 (br s, 2 H), 3.07 (s, 3 H), 

3.93 (s, 2 H), 4.13 (q, J = 7.1 Hz, 2 H), 4.16 (s, 2 H), 6.97 (br s, 1 H), 7.01-7.24 

(m, 8 H), 7.90 (d, J = 8.1 Hz, 1 H), 8.21 (s, 1 H), 8.90 (br s, 1 H) 

Ig2 :2- [4- (2^y^7i^7^/) -2- (^ U^*c*/;V* *?)VT % 

y ) t° y 3; $?5"6->f /^/w^-^-N-y s: y ] g^£>-a-f£ 

I@lTl#b*Wc2- [4- (2-^^/^^^^T^y) -2- (^nA^i/;^ 

5vkt 3 y ) t°y * ^^-5-^/v*^=/w-N-y^/vT 3 y] BtK^^ (990 mg, 

1.87 mmol) fca^y-^, ( 2 0 mL) t®#U ^©tS^^BWb^ b y «>JS*» 
?R (1.0 mol/L, 4.0 mL, 4.0 mmol) ^1iW^ M^T18B#TO# L-fc„ 
^*S*tlllU tK (20 mL) T'fiKLfc 0 (1.0 mol/L) "CM 

J«<Z>pHffi£4.5(c«U «fWLfc*§ftSr*®bfc 0 #b*t,fd|t*£ir£^*y- 
/l^feffftlto - i Rl «fc 9 . 6 t VTft&to 4 3 (305 mg, 0.63 mmol, 

4X^34%) &ntc 0 

m NMR (270 MHz, DMSO-de, 80*0 8 (ppm) : £ft tr— * i: LTO.77-1.00 (m, 
2 H), 1.04-1.32 (m, 3 H), 1.44-1.74 Cm, 6 H), 3.07 (br s, 2 H), 3.08 (s, 3 H), 3.96 
Cs, 2 H), 4.12 (s, 2 H), 6.97 (br s, 1 H), 7.04-7.25 (m, 8 H), 7.92 (d, J = 8.1 Hz, 1 
H), 8.02 (s, 1 H), 8.93 (br, 1 H) 
APCI-MS : m/z 488 (M + H) + 

IR(KBr) : 2780, 1653, 1647, 1637, 1618, 1610, 1601, 1583, 1560, 1545, 1535, 
1529, 1508, 1495, 1450, 1423, 1400 cm 1 

MM&llO :ft^ft4 4 [4- -2- A* 

A?yh?A/J_:5:*^ _. 

%/;vt % y ) tr y 3 ^-s-^/i^^^^y h y t^—jv-x-^a^ (2.00 g, 3.75 

mmol) ?rxh7tKP7yV (20 mL) T/i^V^ffl^'K tK&Ta 

*<OWmcfcmW f-t7^T/U^ = «7 Ji, (0.28 g, 7.5 mmol) SrailX., gfcfcT 
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l^mmWLtCo tK&TV %JfcWi\£7k (0.30 mL) , ^m^r ^ V V 

t mm^£it2Z^ (1 i mL) ****** ^xummwL 

fc** 4 4 (1.69 g, 0.76 mmol, (S*20» 4#fc T 
'HNMR (270MHz,CDCW « (ppm) : HfcfttWi LTO 74-1 01 (m 2B1 

IR(KBr) : 3500, 2900, 2858, 1915, 1894, 1888, 1875, 1867 1713 1709 170* 
S». 1657, 1651, 1622, 1612 cm- ' 17 ° 5 ' 



3oiai-e#£,ji*:4- (2-^v-^ 7 ^=*r?y) . 2 -y^*+K 

f P 5 ^ (3.70 g, 11.0 mmol, ft*83K) * ™- 2 * **** 

m NMR (270 MHz, CDCla,) 5 (ppm) : ±ft y L~C2 40 U a. tt^ no / n 

182 :4- (2^* 7l =».75/) -5-*^5^2-^^^f J ? i^© 
^ ^^HOmmol) ^n B * M (100 mL) fc**L 

y * (1 - 94 g ' 5 - 78 ^ 1**53*) 
* NMR (270 MHz, CDCI3.) 5 (ppxn) : 2.41(3, 3 H), 4.05 (s, 2 H), 7.08-7.28 Cm, 
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8 H), 7.88 (d, J = 8.1 Hz, 1 H), 8.37 (s, 1 H), 9.72 (s, 1 H), 10.28 (br s, 1 H) 
IS 3 :4- (2-^i^A:7:xi=AT5/) -5- (l-t Ho^WA') -2-^A? 1 

.TA=^#BfON X#2T?#btlfc4- (2-^^/V7^=/^T^y) -5-2ftA 
5 A-2- ^ ^A^* tT y ^ i?V (500 mg, 1.49 mmol) Srrb^tKp;^^ 

(10 mL) fci8#U ^©ifflfcfcarctC-tJMfc*^ Ar* (0.93mol/L x 
hyt Kn77 i4£Jfc, 4.0 mL, 3.7 mmol) £APx., -20t;K:-C1.5l$|RHt# Lfci 

^?*WJ»-Vim\'1zQt. «HK^«BE«*U LT4- (2-^ 

*?jvy*.~jVT % J ) -5- (l-t Kn df-i/ai^/i/) -2-7« ^A^f V 5 v 5 ^ (560 mg, 
1.49 mmol, £*#JJlJt^) 

*H NMR (270 MHz, CDCla) 6 (ppm) : £fc t°— ^ i LT 1.33 (d, J = 6.8 Hz, 3 H), 
2.37 (s, 3 H), 4.02 (s, 2 H), 4.60 (q, J = 6.8 Hz, 1 H), 7.07-7.29 (m, 8 H), 7.60 (s, 
1 H), 8.01 (d, J = 7.2 Hz, 1 H), 8.25 (s, 1 H) 

Ig4 :4- (2^y^7x=/V7^;) -2- (^P^^W^;) -5- 
(1-fc Kn^^A) tfU ^ v^o-g^ 

I£3-C#e>ftfc4- (2-^/l'7x^7^) -5- (l-t Kn^f^A) -2- 
^A^ty (73.4 mg, 0.24 mmol) Stv^pp^*^ (2 mL) KMffi 

U XXtTs Wmm\Z**t*MT&$:&mm (50mg,0.29mmol) %Mk.^ & 

#btifea^sr^^f-^ (3mL) \mmu z<d&wlkn,n-vj y?v tv^ 

f/l/7 5 V (0.080 mL, 0.48 mmol) *5 <£ p ^ jv* ^A7 5 > 
(0.060 mL, 0.48 mmol) SrflJ*, Jnf»SSET, 40FWtfco £«£gl^ 

4b£#4 5 (86.1 mg, 0.207 mmol, IfcW/o) £#fc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm) : £ft tT— * t LTO.68-1.03 (m, 2 H), 

1.04-1.37 (m, 3 H), 1.45-1.88 (m, 6 H), 2.25 (d, J = 6.6 Hz, 3 H), 3.18 (dd, J = 

4.5, 6.4 Hz, 2 H), 3.58 (q, J = 6.6 Hz, 1 H), 4.06 (s, 2 H), 6.97*7.28 (m, 9 H), 

7.61 (s, 1 H), 8.23 (d, J = 7.2 Hz, 1 H), 9.93 flbr s, 1 H) 

APCI-MS : m/z 399 (M - OH) + 

3*160*12 :fc£*46 [4- (2^y^7x=/V75;) -2- (^0^*^ 

y f^7 5 y ) -5- (1- 1 kp ^-i-^ f-y^^A) t° y 5: 

XSl :5-T-fe^A-4- (2-^^7x=;V7^) -2-^^/V^t°y St^O 

— - - - 

mWM 10XS3T*#feHfc4- (2-^<^Ayai=AT^y) -5- (l-t Kn 

^ v-^^A) -2- ^ tf-JVf-* t° y 5; S^V (524 mg, 1.49 mmol) ^dd zjvVA 
(10 mL) tea&ffiU -tOtSSftfc-Rft;^^^ (1.3 g, 15 mmol) SrAPx., 

teT12l$ia«#L;fc. ^l^©»^Dn*/i/A (lOmL) *3 J: HIMb^ 
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ytf^ (1.3 g, 15 mmol) %Mx., »«t. 2mmmwv± B 5a&mzmm± 

^JVT^J) (381 mg, 1.09 mmol, «73%) 

m NMR (270 MHz, CDCla,) 5 (ppm) : 2.37 (s, 3 H), 2.54 (s, 3 H), 4.03 Cs, 2 H) 
7.08-7.29 (m, 8 H), 7.80 (d, J = 7.9 Hz, 1 H), 8.63 (s, 1 H), 10.94 (br s, 1 H) 

XS2 :4- (2^y^7x^7 5;) -5- (1-t Kc^Wf/kxf/p) - 2 - 
^ 9vVx* fcf U $ 5? ^ 

TVl^i/^B^T, Xmi-e^btUfcS-T-fe^yW- (2-^<^v ? /l^yai=/l-T5 
/ ) -2-^ 1° V $ (272 mg, 0.78 mmol) £x h y t Kn :7 7 > 

(5mL) «$¥U t^mm^OVKX^it/^/U-r^^^^ (0.93mol/L x 
hyfc Kn77«, 2.5 mL, 2.3 mmol) -20^^X1^, 0°CiZX 

lWpmWLtco $•e)^-^s^&^s^-o• < c^cT*'^by^^•7^i/^A(o.93mol^ x 

h7tKn77«,2.5mL,2.3mmal) Srjtox., ^^T2.5^»#L/c 0 

!7ATi£*ILfcms ^^JBEW^L. ^fiftWMt LT4- (2-^^^/V^^ 
=/»"7 ^ / ) -5- (1; t Kn d^^-i-y x/l^x/l") -2-^ f/Vft t? y 5 (264 mg 
0.72 mmol, W93%) &#fc c 

iH NMR (270 MHz, CDCL) 8 (ppm) : t!W £ LT1.46 (s, 6 H), 2.37 (s, 3 
H), 4.01 (s, 2 H), 7.01-7.29 (m, 8 H), 7.78 (s, 1 H), 7.94 (d, J = 7.7 Hz, 1 H), 8.84 
(brs, 1H) 

XS3 :4- (2-^v?/K7^-^7§: /) -2- (v'^n^v'yMf^T^)'^ 

(l- 1 Ka ^ri/-i-y ?vi*n?vu) t° y 5 V-yv-Sfo 

X^2T*#btbS4- (2-^7^71-^7^/) -5- Ku^-l-^^/l/ 
^x^) -2-y x^x^" t° y 5 $? V (284 mg, 0.78 mmol) ^nn^y 
(5mL) «fl?U ^^fc^^Pifti&JMfg (200 mg, 

1.17 mmol) SajCTl^WBIWbfc. $£»^«T, EJS$Rfc***n 

ffiffi$JMNI (133 mg, 0.78 mmol) §r*P^ N MfcT30#IB!j»fi Lfc 0 £J»£ 

^t/«7A^^bfcm, ««ffi®*L/c 0 nhfMtm&vttvz' 

(3mL) fc»#U t©M(^N,N-^ 7 7'n lf;l/xf /vj 5 y (0.30 mL, 
2.3 mmol) *5£U^ p^f-*/** x/^T 5 > (0.22 mL, 2.3 mmol) £JH*1 AD 

feffi»*i-«^t»CJ:lJ, ^t^ttT^fe4 6 (80.5 mg, 0.18 mmol 

m-NMR (270 MHz, CDCls) 5 (ppm) : 0.76-1.02 (m, 2 H), 1.10-1.35 (m,3H) 
1.43-1.80 (m, 6 H), 2.47 (a, 6 H), 3.15 (t, J= 6.3 Hz, 2 H), 4.03 (s, 1 H), 4.07 (s, 2 
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H), 5.55 (br s, 1 H), 7.11-7.25 (m, 9 H), 8.03 (d, J = 8.2 Hz, 1 H), 8.58 (s, 1 H) 
APCI-MS : m/z 415 (M - CHa) + 

IRCKBr) : 3260, 2800, 2600, 1994, 1969, 1951, 1944, 1932, 1925, 1624, 1578, 
1545, 1524, 1498, 1473, 1466, 1454, 1439, 1423 cm 1 

:4k&®4 7 CN- [4- {2"<Z/*J;V7 =.^;VT X J) -2- (i/^n^3f 
fA'tf'A'T $ /) try KW-frHAtfsiA''} -4-h^xy^#l/75 K] 

i o -en&ftfc h y t^^i-^/h- (2-^^^7^-^T $ 

-2- (i^n^rv'/V^^vl'TS./) If V § ^^-5-*/^^^7— h (0.20 g, 
0.37 mmol) h= f U/K4mL) *3j:t?N l N-$?^f^*M7 $ K (2 mL) 

OMIWbs tK'^Ts 4- Mocj/JM'fcJ'TS K (0.10 g, 0.56 mmol) 
*5j;tfDBU (80 uL, 0.56 mmol) &JUfc % ^fflt? 3 «fIBSI# Lfc. £bfc4-b 
;Hy^;l/*y7 5K (60 mg, 0.37 mmol) Ssil/DBU (50 \i L, 0.37 mmol) 
&*P;U 18 R#TO#Lfc„ ©SttSrlWfc^^-WRU 5%?^m& 

t> LTmmfc&to (97 mg, 0.17 mmol, W46%) £#fc„ 

iH-NMR (270 MHz, CDCU) 8 (ppm) : 0.70-0.90 (m, 2H), 0.95-1.24 (m, 3H), 
1.30-1.75 (m, 6H), 2.34 (s, 3H), 3.07 (t, J = 6.3 Hz, 2H), 3.94 (s, 2H), 7.05-7.22 
(m, 11H), 7.66 (d, J = 7.7 Hz, 1H), 7,75 (d, J = 8.2 Hz, 2H), 8.08 (br s, 1H), 8.51 
(s, 1H), 12.45 (s, 1H) 
APCI-MS : m/z 568 (M-H)' 

HlCKBr) : 2875, 2850, 1656, 1648, 1641, 1601, 1583, 1558, 1541, 1516, 1512, 
1508, 1488, 1452, 1402, 1371cm 1 

:<fb-S^4 8 CN- [4- fc^l/^tvy ^~;VT % J ) t2- {i/fu^ 

i o -e^btifc^^y b y 7/-;>-i^;v 4- (2-^y^7i=;i/7 
5:7) -2- (^P^^/M^TU) t°p v^>5-*M>^7^f 
(0.20 g, 0.37 mmol) £T-fe h~ MJ/V (4 mL) N.N-i^^vl^A'AT 
5 F (2mL) Om&f&mz&MU KftT, ^^y^*y7 5 K (50 mg, 0.56 
mmol) *5«fct£DBU (80 n L, 0.56 mmol) 3 H#IH8H$ Life. £b 

fc^^/l^VTS. K (30 mg, 0.37 mmol) *5<fctfDBU (50 mL, 0.37 mmol) 

%m%-, gjre i8 mmmwvtzo Ej&m&ffigt^A'-vffiiu . 
mm, «fpfiw**5 i Tfimn&&fcx-m&ifm ltz 0 ^mm %m&ti$m^ y 

^J:i)-&fe^ B Bi:-UTmiB^fe.(39mg,A08J3.jnmol, JR_s|L2&%) £#/c« 

iH-NMR (270 MHz, CDCla) 5 (ppm) : 0.74-0.95 (m, 2H), 0.99-1.30 (m, 3H), 
1.40-1.80 (m, 6H), 2.94 (s, 3H), 3.07 (t, J = 6.1 Hz, 2H), 4.13 (s, 2H), 7.13 (m, 
9H), 7.63 (d, J = 7.1 Hz, 1H), 8.00 (br s, 1H), 8.59 (s, 1H), 12.33 (s, 1H) 
APCI-MS : m/z 492 (M-H)" 
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IRCKBr) : 2920, 2850, 1655, 1637, 1608, 1587, 1578, 1560, 1545, 1541, 1535, 
1522, 1454, 1402, 1323, 1277 cm* 

mmmi 5 :ft^4 9 cn- [4- *.~)vi ^ ;) -2- c^n^ 

K] 

#%#| 1 0 X# b ftfc-^y* hVT ;V 4- (2-^^^/Wy « -)VT 
%A -2- (S/* P^^r^/M ^/VT ^ y ) tf U 5: v^^-5-^/^^^7- h 

(0.30 g, 0.70 mmol) SrTir h = MJ fi, • (6 mL) *3j;tJ«N^-i?^^^AT 
S K (6'mL) <Dm&mm\Z.MMU *&T, hV7A'*ti**yxArti>'7-* K 

(259 mg, 1.74 mmol) *5it/DBU (260 /iL, 1.74 mmol) Sr^X.^ Ilf 

Sfe^i:LT«^tl (0.25 g, 0.46 mmol, W65%) &#fc 0 ' 

m-NMR (270 MHz, DMSOds) 5 (ppm) : 0.64-0.93 (m, 2H), 0.99-1.23 (m 3H) 

1.29-1.78 (m, 6H), 2.97 (t, J = 6.3 Hz, 2H), 3.99 <s, 2H), 7.05-7.34 (m, 9H)', 7 73 

(d, J = 6.9 Hz, 1H), 8.24 (br, 1H), 8.26 (s, 1H), 11.88 (s, 1H) 
APCI-MS: m/z 548 CM+H) + 

Hl(EBr) : 1757, 1749, 1732, 1716, 1653, 1641, 1583, 1556, 1510, 1493, 1331 
1315,1194cmi 

ftlfctfl 1 6 : 5 0 ~ 2 3 4 

1.75g/30mLxh7 tKn77^ (THF) ^300 fiL, (17.5 mg, 75.2 ^mol) 
fc» &UT 5 (100 m mol) *5 £ TP* V * V J * f'/l'tf y * ^ (42 0 mg 

147 Mmol) SrJUx^ 60VX-mMW Lfc„ THF (0.3 mL) t^y^^n!)' 
K*° y ^rw* ^ ^ K (45.0 mg, 90 /i mol) &;to;lT $ £> fc-gfe«# Lfc^, « 

TMlXmt>ft,fcmm*i??vut?^ (0.3 mL) fcfiE^U m-^ct?ii®^S 
(^565%, 26.5 mg, 100 /xmol) 1 B#F H W#L-fc 0 

np ^ y (0.1 mL) T*«U t&fPSWTKT^L, 
^!>AT'«Lfc^ «&^feLfc„ #fetL^jt^THF (0.2 mL) fcS&ftL 
=• y (100 m mol) ZJ}H7L, eOVX-mmW Lfc. ^dd (0.4 mL) % 
^E-y^y / ^^un^V^yy (42.0 mg, 147 nmol) $5j:^y^^c!J 
KIKw^yK (90.0, mg, 180 /zmol) £;to£T$ k Lfc&, ^ 

X-a-3 - _ 

J0M2XUhflfcmmt:^ y-ju (0.3 mL) *5£tfTHF (0.05 mL) 
i«^fl?L, lmol/L NaOH tK^^ (145 ^L) ^Dx.T 65^T-l!fe»Lfc 0 
^ ^ / (0.4 mL) «t 0 1 mol/L HC1 tKM (145 n L) Sr^x.xm# Lfc 
L, #btbfca^^^ n n (0.3 mLK p< * J -)V (0 1 mL) 
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*3 £Xf*<*"$-7 y^n — M0.2 mL) Sri^T.}; < MWVtc 0 

#Vfc^ Hii0>Jl 6Tfcfeftfcft£toft£*©Jfc*x iHNMR^ hAf— 

2- (3^PD^yv?;l/7?y) -4- (2-7x^Dk>7^) l?9 S^-S-* 
4) 

W:56% (4I§) 

iH-NMR (300 MHz, CDCls, 80*0 5 (ppm) : 1.18 (d, J = 7.0 Hz, 3H), 2.99 (m, 
1H), 3.55 (m, 2H), 4.59 (d, J = 6.2 Hz, 2H), 7.14-7.35 (m, 9H), 7.72 (br s, 1H), 
8.19 (brt, 1H), 8.37 (s, 1H) 
ESI-MS : m/z 397 (M+H) + 

4- =-)V-? nWU) -2- (3-MJ7;Vtn^f;^^7^) t° 

P 5 ^>"5-^/V^^^ Ofb£$ 7 1) 
Jfc^:56% (41© 

iH-NMR (300 MHz, DMSOde, 80^C) 5 (ppm) : 1.16 (d, J = 6.8 Hz, 3H), 2.98 (m, 
1H), 3.54 <m, 2H), 4.59 (d, J = 6.4 Hz, 0.4H), 4.66 (d, J = 6.2 Hz, 1.6H), 
6.95-7.79 (m, 9H), 8.00 0>r s, 0.2H), 8.17 (br s, 0.8H), 8.38 (s, 0.2H), 8.59 Cs, 
0.8H), 10.90 (s, 1H) 
ESI-MS: m/z 431 (M+H) + 

2- v^*S)V*^~jVT % A -4- (1-^^-2-7^/dr^^^T^/) b° 

y Wb^i o 6) 

4X^:46% (41© 

»H-NMR (300 MHz, CDCla, 80*0 5 (ppm) : 0.92-1.09 On] 2H), 1.13- 1.27 (m, 3H), 
1.43 (d, J = 6.8 Hz, 3H), 1.58-1.80 (m, 6H), 3.26 (t, J = 5.7 Hz, 2H), 3.96 (dd, J 
= 6.0, 9.1 Hz, 1H), 4.14 (dd, J = 4.6, 9.1 Hz, 1H), 4.61 (m, 1H), 6.93 (m, 3H), 
7.23 (m, 2H), 8.37 (s, 1H), 9.77 (br s, 1H), 10.3 (br d, J = 5.9 Hz, 1H) 
ESI-MS : m/z 385 (M+H) + 

4- (1-^^-2-7^/ **/x.J-;VT* /) -2- (3-fP y^X2^^;V-<y^;vr 
%/) K'V $.i?^-5-*;istfym (ik&®)l 1 2) 
J|X$:65% (4lg) 

iH-NMR (300 MHz, CDCls, 80t) 5 (ppm) : 1.29 (d, J = 6.6 Hz, 3H), 3.86 (dd, J 
= 5.3, 9.0 Hz, 1H), 3.96 (dd, J = 4.4, 9.0 Hz, 1H), 446 (m, 1H), 4.55 (d, J = 5.1 
Hz, 2H), 6.80 (d, J = 8.3 Hz, 2H), 6.88 (t, J = 7.5 Hz, 1H), 7.16 (t, J = 7.5 Hz, 
2H), 7.30 (t, J = 7.7 Hz, 1H), 7.43 (d, J = 7.9 Hz, 1H), 7.48 (d, J = 7.5 Hz, 1H), 
7.56 (s, 1H), 8.41 (s, 1H), 10.16 (br s, 1H), 10.47 (br t, 1H) 
ESI-MS : m/z 447 (M+H)+ 

2- {^y'JjV^jVT^J) -4- (2-7^y =3riX^/VT$y) t°y 5 ^^-5-^/V 

(TbWilTT" " " ~ 

W:74% (41© 

iH-NMR (300 MHz, CDCla, 80^)) 5 (ppm) : 0.89 (t, J = 7.3 Hz, 3H), 1.31 (sextet, 
J = 7.3 Hz, 2H), 1.60 (quintet, J = 7.3 Hz, 2H), 3.61 (br s, 2H), 3.82 (br s, 2H), 
4.04 (br s, 2H), 4.89 (s, 2H), 6.83-6.93 (m, 3H), 7.19-7.29 (m, 7H), 8.16 (br s, 
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1H), 8.69 (s, 1H) 
ESI-MS : m/z 421 <M+H)+ 

2- (^-^^t: Kn-rydf-y ij -4- (2-7*;*i/x.^jUT K /) fc°JJ 5; 

W: 39% (4 IS) 

iH-NMR (300 MHz, CDCl3,80t)) 8 (ppm) : 1.27-1.94 (m, 12H), 3.28-3.42 (m, 
2H), 3.87 (q, J = 5.8 Hz, 2H), 4.16 (t, J = 5.8 Hz, 2H), 4.26-4.42 (m, 2H)' 
6.90-6.95 (m, 3H), 7.24 (t, J = 7.7 Hz, 2H), 8.14 (br s, 1H), 8.63 (s, 1H) 
ESI-MS : m/z 397 (M+H)+ 

4- (2-7^/*ri/^ s f-/UT-*/) -2- (3-MJ7/^n^^/^^/WT5/) t* 
y 5 v^-5-#/l^^ Wfc£*l 2 3) • 
W:60% (4 IS) 

iH-NMR (300 MHz, DMSO-cU, 80t) 5 (ppm) : 3.75 (q, J = 5.7 Hz, 2H), 4.04 (t 
J = 5.7 Hz, 2H), 4.57 (d, J = 6.2 Hz, 2H), 6.90 (d, J = 7.3 Hz, 2H), 6.92 (t, J = 
7.3 Hz, 1H), 7.25 (t, J = 7.3 Hz, 2H), 7.47-7.63 (m, 4H), 7.78 (br s, 1H), 8.39 (br 
s, 1H), 8.40 (s, 1H) 
ESI-MS : m/z 433 (M+H)+ 

4- (2-37^/ 3^:7 ^-^7-5/) - 2 - [(t° V i?ls-2-J W f-JV) T^/] fcTJJ 
S Arf>n {it^m 13 8) 

Um: 50% (4 IS) 

iH-NMR (300 MHz, DMSO-ds, 80°C) 6 (ppm) : 4.66 (d, J = 6.0 Hz, 2H) 
6.94-7.10 (m, 6H), 7.20-7.35 Cm, 4H), 7.71 (dt, J = 1.8, 7.5 Hz, 1H), 8.02 (br s 
1H), 8.54 (t, J = 4.2 Hz, 1H), 8.56 (s, 1H), 10.88 (s, 1H) 
ESI-MS : m/z 414 (M+H)+ 

2- (^n^>Wf;V7 5/) -4- fc-^y^S/^acrvKTS /) t° U ^ v? 
^-5-*/^^ (fc<&4&l 3 9) 
Jfc* : 70% (4 IS) 

»H-NMR (300 MHz, DMSO-de, 80*0 8 (ppm) : 0.92-1.09 (m, 2H), 1.13-1.27 (m 
3H), 1.62-1.77 (m, 6H), 3.2l(t, J = 6.4 Hz, 2H), 6.95-7.18 (m, 6H), 7.29-7 36 (m' 
2H), 7.53 (br s, 1H), 8.51 (s, 1H), 8.73 (br s, 1H), 10.87 (s, 1H) 
ESI-MS : m/z 419 (M+H)+ 

2- (2-^^y^7 5/) -4- {2-7x.J**s7^-)VT%J) t°U^v?^-5- 

1 4 2) 
Jfc*:70% (4 IS) 

iH-NMR (300 MHz, DMSO-de, 80t:) 5 (ppm) : 2.32 (s, 3H), 4.55 (d, J = 5.9 Hz 
2H), 6.94-7.34 (m, 13H), 7.92 (br s, 1H), 8.56 (s, 1H), 10.84 (s, 1H) 
ESI-MS : m/z 427 (M+H)+ 

2- Cf^SVk/^TS/) -4- (2-7^y^rv'7^=/VT^y) \?V %i?^-5-jj 

(&'-£& i 4 3 )"""•' "" 

W:20% (4 IS) 

iH-NMR (300 MHz, CDCI3, 80<C) 5 (ppm) : 0.92 (t, J = 7.3 Hz, 3H), 1.35 (sextet, 
J = 7.3 Hz, 2H), 1.65 (quintet, J = 7.3 Hz, 2H), 3.65 (br s, 2H), 4.94 (s, 2H) 
6.96-7.04 (m, 6H), 7.20-7.32 (m, 8H), 8.77 (s, 1H), 10.4 (br s, 1H) 
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ESI-MS : m/z 469 <M+H) + 

4- (2-7i;^7xr:;>r^;) -2- (3- 7^B^fvHyi?>l/7$;) 

tf y s^-s-tf/vtf^ 14 8) 

»:63% (4 IS) 

iH-NMR (300 MHz, DMSOde, 80^C) 8 (ppm) : 4.64 (d, J = 6.2 Hz, 2H), 
6.93-7.09 (m, 7H), 7.29 (dd, J = 7.5, 8.4 Hz, 2H), 7.51-7.67 (m, 4H), 8.13 for s, 
1H), 8.56 (s, 1H), 10.83 (s, 1H) 
ESI-MS : m/z 481 (M+H) + 

4- (4-7i^^P^^-H/V) -2- (3- h V yV^^A'T 5: /) 

fc° U $ ^^-5-*^^ 17 7) 

W:72% (41© 

iH-NMR (300 MHz, DMDOcU, 80*0 5 W : 1-56 (m, 2H), 1.76 (m, 2H), 2.77 
(tt, J = 3.8, 11.9 Hz, 1H), 3.00 (dt, J = 2.3, 14.4 Hz, 2H), 4.09 (d, J = 13.2 Hz, 
2H), 4.56 (d, J = 6.2 Hz, 2H), 7.14-7.30 Cm, 5H), 7.48-7.66 (m,'5H), 8.37 (s, 1H) 
ESI-MS : m/z 457 (M+H) + . • 

llfjl 7 : fc£#J2 3 5~3 9 3£)-£j& 
ISl 

rtTlS©^^/^ 4-^ P n-2-^^/^^-5- 1° y 5: ^i/^^^^rixy — b (O 
1.54g/22mLTHF&ft200 »L (14.0 mg, 60.2 Axmol) fc< #i7^I 
(90 u mol) *5 £ TJfcE- y * y / ^ TVVjtf y V y (42.0 mg, 147 /t mol) Srin 
x., eoTG-C— lfe«#bfc„ THF. (0.3 mL) i:^^;^o!) KtfpTwSfri/ 
K (45.0 mg, 90 n mol) ^Px.. £ fe Lfc#> Sr*®, ifefr U 

Ig2 

lSl*T?^fettfc3»aSr^cin^^V (0.2 mL) t«fj»U m-^a^ii^S 
$H teS 65%, 23.9 mg, 90.0 ^mol) ^PiTlSt 1 B#Wii# l/fc. SJtStt 
^na^y (0.1 mL) -e«U gftfnfiW*Ti!fe# U ^S^riiTK^ 
■e^*V*A-eft*L.fc#L ^£®£Lfc 0 #£>ftfca*t£THF (0.2 mL) 
J8»U #17$^ (90 /imol) ^Pxi, '60°C-e-»#Lfc„ ^natf/VA 

(0.4mL), ^/^y./y^* 0 y ^^-^^ (42.0 mg, 147 ;zmol) teXXt^^/ 
/f;^B!) K*°y^— ^>>^K (90.0 mg, 180 /j. mol) &flH*.T& bi'-lfeitf 

1^1 3 

I@2T*#6>^fcaSSr>^>'(0.5mL) KSSfcFU 65**%**^^ (2- 
7? }.^>/rc b^v-) T/V-^ = !7A (62.4 ^L, 208 m mol) ^rJU^ 

0VX*4mfflW¥\^tCo ZmolfL imikj-VV V&fr'mm (300 ^L) &2HIfc# 

^■m^^s-^wm^-^ : k^^^ t*. .^rfiiUB*^*^-^-*^ a — ... 

-elfcJi LfctK igjSE&S*-*-* - £ « •? S 2 3 5-3 9 3 £#fc 0 

2- (^n^K'/v^TVl'T?/) -5"kKo^f^4- (l-^^yu-2-7aiy^ 
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%/^;VT * J ) If ]} K W (it&® 2 5 6) 
«:38% (4Ig) 

iH-NMR (300 MHz, CDCla) 6 (ppm) . 0.891.10 (m, 2H)> 1.151.24 (m, 3H) , 1.39 
(d, J = 6.8 Hz, 3H), 1.47-1.78 (m, 6H), 3.21 (dt, J = 2.6, 6.6 Hz, 2H), 3.96 (dd, J 
= 5.6, 9.1 Hz, 1H), 4.10 (dd, J = 3.8, 9.1 Hz, 1H), 4.42 (s, 2H), 4.46-4.63 (m, 1H), 
4.86 for t, 1H), 5.68 (d, J = 7.1 Hz, 1H), 6.94 (t, J = 8.6 Hz, 3H), 7.23-7.30 (m, 
2H), 7.59 (s, 1H) 
ESI-MS : m/z 371 (M+H) + 

2- (^S?^A/75/) -5-t (2-7^/ ^rc^T 5 /) 

IfP^^ (M2 6 4) 
W:55% (4Xm) 

iH-NMR (300 MHz, CDCla) 8 (ppm) : 0.89 (t, J = 7.3 Hz, 3H), 1.31 (sextet, J = 
7.1 Hz, 2H), 1.59 (m, 2H), 3.55 (t, J = 7.5 Hz, 2H), 3.78 (br s, 2H), 3.98 (br s, 
2H), 4.45 fo, 2H), 4.84 (3, 2H), 5.86 (br s, 1H), 6.81 (d, J = 8.2 Hz, 2H), 6.93 (t, 
J = 8.4 Hz, 1H), 7.18-7.30 (m, 7H), 7.71 (s, 1H) 
ESI-MS : m/z 407 (M+H) + 

5-tKo^^f/V-2- fc Kn^ydr/ y ^-2-fyV) -4- (2-7»/*S/3: 

^ y ) t° v 5: tf&g^ 267) 

Jfcspi:44% (4 lig) 

iH-NMR (300 MHz, CDCI3) 8 (ppm) : 1.25 : 1,91 (m, 12H), 3.27 (m, 2H), 3.89 
(m, 2H), 4.16 (t, J = 5.5 Hz, 2H), 4.26 (m, 2H), 4.42 (s, 2H), 5.85 (br t, J = 5 1 
Hz, 1H), 6.89-6.97 (m, 3H), 7.23-7.30 (m, 2H), 7.65 (s, 1H) 
ESI-MS : m/z 383 (M+H)+ 

5-t Kp 3^5^-4- (4-7x=/^;k7 5y) -2- (3- MJ :7/l^n^5vw< 
i^KT § y ) tn^y (fc£^ 2 7 8) 
iR*:60% (41© 

iH-NMR (270 MHz, CDCI3) 5 (ppm) : 1.57-1.68 (m, 4B), 2.60 (t, J = 7.3 Hz, 2H), 
3.38 (q, J = 6.3 Hz, 2H), 4.40 (s, 2H), 4.60 (d, J = 6.1 Hz, 2H), 5.36 (br s, 1H), 
5.65 (br t, 1H), 7.12-7.29 (m, 5H), 7.39 (t, J = 7.4 Hz, 1H), 7.48 (d, J = 5.8 Hz, 
1H), 7.51 (d, J =6.5 Hz, 1H), 7.52 (s, 1H), 7.60 (s, 1H) 
ESI-MS : m/z 431 <M+H) + 

2- (3-7/Uto^y^75/) -5-t Kodri/^^/W- (4 jVT % J ) 

t°y ^v 5 ^ «b£#r2 8 7) 
«K*:69% (4 IS) 

iH-NMR (270 MHz, CDCI3) 5 (ppm) : 2.20 (br s, 1H), 2.79 (dd, J = 6.3, 16.0 Hz 
2H), 3.27 (dd, J = 7.4, 16.0 Hz, 2H), 4.38 (s, 2H), 4.57 (d, J = 6.0 Hz, 2H), 4.79 
(m, 1H), 5.35 (br s, 1H), 5.85 (d, J = 6.6 Hz, 1H), 6.92 (dt, J = 2.1, 8.4 Hz, 1H) 
7.07 (t, J = 7.8 Hz, 2H), 7.13-7.29 (m, 5H), 7.51 (s, 1H) 

- ESI-MS rm/z 365 -(M+fl)+ — • - . . . _ 

4- (2,3-^fc Kn^y [1,4] ^^^-6-T^T5/) -5-t Kn^^^-2- 

(3- f V 7/V#u/ ?-fi~<ls*J;VT 5 / ) t" ]) ^ (fc£#3 2 9 9) 
W:59% (4 IS) 

iH-NMR (270 MHz, CDCI3) 5 (ppm) : 4.23 (s, 4H), 4.50 (s, 2H), 4.61 (d, , J = 6.3 
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Hz, 2H), 5.46 (br s, 1H), 6.72 (d, J = 8.8 Hz, 1H), 6.81 (dd, J = 2.5, 8.7 Hz, 1H), 
7.26 (s, 1H), 7.39 (t, J = 7.6 Hz, 1H), 7.48 (br d, J = 7.2 Hz, 2H), 7.59 (s, 1H), 
7.62 (s, 1H) 

ESI-MS : m/z 433 (M+H)+ 

2- (^B^^fA'T?/) -5-t Ko^-^f ;H- (2-7^/^ix^^^ 

/vr^y) fy^v 5 ^ ({b^i3 2o) 

JR^:27% (4Ig) 

iH-NMR (300 MHz, CDCls) 5 (ppm) : 0.91-1.03 (m, 2H), 1.13-1.31 (m, 3H), 1.65 
-1.83 (m, 6H), 3.25 (t, J = 6.2 Hz, 2H), 4.40 (s, 1H), 5.06 (br s, 1H), 6.96-7.22 (m, 
6H), 7:27-7.32 (m, 3H), 7.71 (s, 1H), 8.41 (s, 1H), 8.62 (d, J = 6.2 , 1H) 
ESI-MS : m/z 405 (M+H) + 

8-t FoWf^2-.(2^f^i?A'75>') "4- (2-7rc/ ^7*=/VT 
5 7) t°y 5v>> (fls£*3 2 1) • 
W:33% (4Ig) 

iH-NMR (270 MHz, CDCI3) 5 (ppm) : 2.36 (s, 3H), 4.42 (s, 2H), 4.58 (d, J = 5.4 
Hz, 2H), 5.23 (br s, 1H), 6.93-7.08 (m, 6H), 7.12-7.32 (m, 7H), 7.70 (s, 1H), 8.35 
(s, 1H), 8.40 (d, J = 7.6 Hz, 1H) 
ESI-MS : m/z 413 (M+H) + 

(2-7x/dfi/xW5y) -2- (341)7^0^^ 

^s?/ut $ / ) t° y 5: >- tfb£* 3 8 6) 

11X^:48% (4 IS) 

iH-NMR (300 MHz, CDCls) 6 (ppm) : 3.78 (q, J = 5.3 Hz, 2H), 4.00 (t, J = 5.3 Hz, 
2H), 4.43 (s, 2H), 4.62 (d, J = 6.0 Hz, 2H), 5.32 0>r t, 1H), 6.05 (br t, 1H), 6.83 
(d, J = 7.9 Hz, 2H), 6.93 (t, J = 7.3 Hz, 1H), 7.24-7.29 (m, 2H), 7.39 (t, J = 7.1 
Hz, 1H), 7.49 (d, J = 6.4 Hz, 1H), 7.51 (d, J = 7.0 Hz, 1H), 7.59 (s, 2H) 
ESI-MS : m/z 419 (M+H)* 

5-fc Kndr-^^-4- (2-7i;^7i=;vr5;) -2- (34!J7;^n^f 
;W*.W;VT 5 7) f ]) 5 i?> ({fc£4& 3 8 7) 
4X^:27% (41© 

iH-NMR (270 MHz, CDCI3) 8 (ppm) : 4.41 (s, 2H), 4.65 (d, J = 6.1 Hz, 2H), 5.50 
(br s, 1H), 6.92-7.07 (m, 6H), 7.23-7.66 (m, 2H), 7.39-7.66 (m, 5H), 8.31 (br d, J 
= 6.4 Hz, lH),8.40(s, 1H) 
ESI-MS : m/z 467 (M+H) + 

(2-7a:7df.iy7^=;^T5 7) -2- WD Vls^-J 
5vP) 757] fc°y5v^ (fli^3 8 8) 
Jfc*:25% (4 IS) 

iH-NMR (270 MHz, DMSO-ds) 5 (ppm) : 4.26 (d, J = 4.4 Hz, 2H), 4.56 (d, J = 
5.9 Hz, 2H), 5.32 (t, J = 4.8 Hz, 1H), 6.93-7.47 (m, 12H), 7.71 (dt, J = 1.8, 7.7 

Hz, 1H),~7.76 Cs, 1H), 8752 (d, J =~4.VHz, 1H);^:71 (s. TH) " " " 

ESI-MS : m/z 400 (M+H) + 

2- {<<yi?A''7f'A'T§S) -H Kp Wf/H- (2-7a7^rV7^=/VT5 
7) v7> Wb£«l3 8 9) 
W:31% (4 IS) 
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iH-NMR (270 MHz, CDCI3) 8 (ppm) : 0.92 (t, J = 7.2 Hz, 3H), 1.35 (sextet, J = 

7.2 Hz, 2H), 1.60-1.69 (m, 2H), 3.58 (t, J = 7.7 Hz, 2H), 4.39 (s, 2H), 4.87 (s, 
2H), 6.93-7.07 (m, 6H), 7.18-7.32 (m, 8H), 7.77 (s, 1H), 8.28 (br s, 1H) 
ESI-MS : m/z 455 (M+H) + 

5-fc Ka3r^?vIx-4- (l-^^-2-7oi/=?rv'^^T^ /) -2- (3- Ml 7/1/^- 

o /• T-A^f&flsr / ) tr y ^ v ^ itt&m 390) 

W:46% (4 IDS) 

iH-NMR (300 MHz, CDCls) 5 (ppm) : 1.32 (d, J = 6.8 Hz, 3B), 3.86 (dd, J = 5.1, 
9.1 Hz, 1H), 3.95 (dd, J = 3.8, 9,1 Hz, 1H), 4.42 (s, 2H), 4.46-4.53 (m, 1H), 4 60 
(d, J = 5.7 Hz, 2H), 5.30 for s, 1H), 5.77 (d, J = 7.9 Hz, 1H), 6.87 (dd, J = 1 1 
7.7 Hz, 2H), 6.93 (tt, J = 1.1, 7.3 Hz, 1H), 7.21-7.28 (m, 2H), 7.38 (t, J = 7.7 Hz, 
1H), 7.47 (d, J = 9.3 Hz, 1H), 7.51 (d, J = 7.8 Hz, 1H), 7.59 (br s, IB), 7.61 (s, 
1H) 

ESI-MS : m/z 433 <M+H) + 

5- fc Kp 3f -so* 5vW- (2-:7a^/K/cr tr/VT 5 7) -2- (3- 1^ y 7^tn^ fvW 

5 y ) fc° y ^ Wb#% 391) 

W:48% (4Ig) 

iH-NMR (300 MHz, CDCla) 5 (ppm) : 1.24 (d, J = 7.0 Hz, 3H), 2.98 (sextet, J = 
7.0 Hz, 1H), 3.42 (m, 1H), 3.62 Cm, 1H), 4.30 (s, 2H), 4.65 (d, J = 5.9 Hz, 2H) 
5.28 (br s, 1H), 5.55 (br s, 1H), 7.11-7.30 (m, 5H), 7.41 (t, J = 7.3Hz, 1H), 7 49 
(d, J = 8.4 Hz, 1H), 7.52 (d, J = 6.3 Hz, 1H), 7.53 (s, 1H), 7.61 <s, 1H) 
ESI-MS : m/z 417 (M+H)+ 

2- (Hnn^ i^/VT 5 / ) -6-t Ko^'W ^-4- (2- 7 * ~jU? n tVl-T 5 

y) t°y (fc-g-fca 92) 

W:41% (41© 

iH-NMR (300 MHz, CDCla) 5 (ppm) : 1.26 (d, J = 7.0 Hz, 3H), 2.98 (sextet, J = 

7.3 Hz, 1H), 3.43 (m, 1H), 3.65 (m, 1H), 4.31 (s, 2H), 4.58 (d, J = 5.9 Hz, 2H), 
5.23 (br s, 1H), 5.54 (br s, 1H), 7.12-7.35 (m, 9H), 7.55 (s, 1H) 

ESI-MS : m/z 383 (M+H) + 

5-t KP^i/^f ;H- (4-7^~/H^y -TV-W/uO -2- (3->3J7^n^f 

/i^o-^r 5 y ) e y $ (ft-a-^ 3 9 3 ) 

JfcsfS:64% (41® 

iH-NME (300 MHz, CDCla) 5 (ppm) : 1.73 (m, 2H), 1.88 (m, 2H), 2.75 (tt, J = 
4.0, 12.1 Hz, 1H), 2.96 (dt, J = 2.6, 13.2 Hz, 2H), 4.39 (br d, J = 13.2 Hz, 2H) 
4.51 (s, 2H), 4.64 (d, J = 6.2 Hz, 2H), 5.34 (br s, 1H), 7.18-7.33 (m, 5B), 7 41 (t 
J = 7 7 Hz 1H), 7.48 (d, J = 7.7 Hz, 1H), 7.53 (d, J = 7.7 Hz, 1H), 7.61 (s, lHX 
7.88 (s, 1H) 

ESI-MS : m/z 443 <M+H) + 

:2- (i/^ci^^/MW5-/) -4---(2-7-^y ^^fM^-^V-) 

t°y ^7>-5-7?;WKVg| (fc^fcl 1 6) O^ric 

Xai :^5vU 2-7^^-4- (2-7;cydr^^T5y) fc° y $ v>V-5-# 
fpM<D^/U n n-2-y ?vl^;*--5- t°y 5 >7>#/l^>;y7~ h (11.3 gj 
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48.6 mmol) &7 1 h7 t K» 77 ^ (300 mL) i-^U N,N-S^ 77n \f;V=c 
^}VT%V (16.9 mL, 97.0 mmol) &J;T*2-7^7 drvo^/^X 5 > (9.54 mL, 
72.9 mmol) »x.^ ^iSX* 5 HWIW^ Lfc. Eafc*fc£:»BE«* U Sm^/ut* 

t «? t LT«Bft:£» (16.1 g, 48.3 mmol, fci&Jfc*) fcfcfc. 

iH-NMR (270 MHz, CDCI3) 5 (ppm) : 1.35 (t, J = 7.1Hz, 3H), 2.52 (s, 3H), 3.96 
(q, J = 5.5Hz, 2H), 4.16 (t, J = 5.5Hz, 2H), 4.33 (q, J = 7.1Hz, 2H), 6.91-6.98 (m, 
3H), 7.26 (t, J = 8.6Hz, 2H), 8.54 Obr s, 1H), 8.63 (s, 1H) 

I© 2 : 2- (^P^^W5/) *4- (2-7:c/ d^az^T 

xgi"T?#btLfc3i^/u 2-^t % ^*-4- (2-7^y^^^r$y) try 

^i^^-S-AA^^^—h (10.0 g, 30.2 mmol) ^bp^V (200 mL) 

Tk^Tm-^ nili®gcM# te*65%, 12.0 g, 45.2 mmol) * lOftffl 

Lfc #bHfe»at*7 b7t Ko77V (200 mL) «fl?U ^B^5/A/ 
^ 5 V (5.89 mL, 45.2 mmol) ^Di, JPfyg^T 10 B#Hg«# L7c 0 ®S 

J, ^ LT«SBflJ&«i (9.74 g, 24.4 mmol, « 81%) «r#fc. 

iH NMR(270 MHz, CDCla, 80*C) 5 (ppm): 0.93-1.06 (m, 2H), 1.11-1.27 (m, 3H), 

1.32 (t, J = 7.1Hz, 3H), 1.51-1.78 (m, 6H), 3.28 (t, J = 6.6 Hz, 2H), 3.87 (q, J = 

5.7 Hz, 2H), 4.15 (t, J = 5.7 Hz, 2H), 4.29 (q, J = 7.1Hz, 2H), 5.22 for s, 1H), 

6.89-6.95 (m, 3H), 7.21-7.28 (m, 2H), 8.34 for s, 1H), 8.55 (s, 1H) 

JM 3 : 2- (V* P^vvM 'f-jUT 5 /) -4- (2-7 31 / ^V^^T 5 7 ) t° 

J) 5 S^-S-tf/M^Ife tfb£*l 1 6) 

lS2t#&^fcxf/W 2- (^o^Wf/UT?/) "4- (2-7^/^r 
i/^/t^T ^ / ) try 5: ^^-5-^/V^>^7^- h (l.OO g, 2.51 mmol) £r^* / 
-/V (10 mL) leftffi U 3 mol/L frffiki- V V 7 AtK^ (10.0 mL, 30.0 mmol) 
fcJUfcx 50 < C"T?5B#WH!t#Lfc. R&»^#©^;§:T«ErtL, 1 mol/L % 
t*»t«0 pH <£: 4.5 KISS Lfc 0 flfffl Lfc^^rM-T 5 £ <fc 9 S 

LTailWb^* (880 mg, 2.25 mmol, JR* 95%) £#fc„ 
iH-NMR (300 MHz, CDCI3) S(ppm) : 0.90-1.01 (m, 2H), 1.08-1.25 (m, 3H), 
1.59-1.80 (m, 6H), 3.26 (t, J = 5.9 Hz, 2H), 3.93 (q, J = 5.5 Hz, 2H), 4.18 (t, J = 
5.5 Hz, 2H), 6.91-6.98 (m, 3H), 7.25-7.31 (m, 2H), 8.36 (s, 1H), 9.89 (br s, 1H), 
10.37 (br s, 1H) 
ESI-MS : m/z 371 (M+H) + 

liil. 9 : 2;. .P_^^:>/M.^T $ 7 )_. -5; t _Kn (2-7 £c 
ydr^^T^y) try (ft^S2 6 3) 

mmm 1 8 ©ig 2 e>Hfc3if-/i/ 2- (^7 c ^s^tm ^vkt s y ) -4- 

(2-7 x y ^i^5vi'T 5 J ) tf y S $?^-5-*7i^?^^7 — h (1-00 g, 
2.51 mmol) £ h/V^ V ( 2 Q mL) fc^«P U77^^ fcT/l'^tf *"T?fiife&, 
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O'C-e 65 (2-p< h^v) T^^A h/i^i^gSfc 

(3.00 mL, 9.99 mmol) OVX* 2 RtfflSI# Lfc. 3 mol/L TK^fb^ h JJ * 

y -A^feWUMM-* r £ k * 9 i-LT*IBfls£* (500 mg, 

1.40 mmol, HX^56%) £r#fc„ 

iH-NMR (300 MHz, CDCls) 6(ppm) : 0.93-1.00 (m, 2H), 1.16-1.24 (m, 3H) 
1.51-1.79 (m, 6H), 3.20 (t, J = 6.4 Hz, 2H), 3.84 (q, J = 5.5 Hz, 2H), 4.14 (t, J = 
5.5 Hz, 2H), 4.39 (s, 2H), 4.87 (br t, J = 5.5 Hz, 1H), 6.01 (br t, J = 5.7 Hz, 1H) 
6.89-6.97 <m, 3H), 7.24-7.30 <m, 2H), 7.49 (s, 1H) ' 
ESI-MS : m/z 357 (M+H) + 

HUM it^l 20 mg 

SJI 143.4 mg 

MM'fls'fls 30 mg 

fc *ri/7 n t'j]s±/uv — ^ 6 mg 
^f7!)y»-7m»A 0.6mg 

200 mg 

S»««8 2 : SESt3W 

M3 7 2mg 
HBR^XIIl 200 mg 

KfflWjR^S^^ 24 mg 

50 mg 

msmm&± 1.72 mL 

2.00 mL 

*^(a^ 1) GPR880«iawa^Sr^ft-5*fr, GPR88</5T^i^ 

&&Sfoj&&k Lx^mi-Z*m&£<P^M*s£Tfi/tzitttmffiffls 2) gpr88©t 
y^±^^y =f** W-^K try ^^MUDtfttfctt^osiia^WfcW** 

ft5&^£W*»£<t bT^1-6GPR88©M«JM, 3) "MWfeftOWfc i 
tf/*fcWtf^#fc^5fc£*©** y^-^^ 4) GPR88«»S!I 
ffrl SrlrfS 1° U 5 v^&ftj; fcfc^ ©HS^Wfc^ $ ti5 «U 5) GPR88 
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E?l##7-Strg-ASl* GPR88il^^m-<5 7d-^7^a^^- f • 

ia^J#-^U-7K y 7f ^/Wb^^^^^tf-^DNAS^-a-^DNA 
E?IJ#-S§-12- 2o©CREia^J^-^tp-*roNA«^-a-fifeDNA 
@a»#13- 2 oOCREia^lJ %^tf-*^DNA«^ffi^DNA 

ia^!i##i4-G a sdkfci-m&mcRzf? << 

ia^I#^-15-Gas43t^#MWPCR-7°7^ 

KW##16-Go q ©C*5r $ yiKRSSra- K1~ 6 I^$DNA*3g IB 
DNA 

K8l#S-17-Ga q ©C5fc5 T S y K1"5Z^:0DNA«^ffl^ 
DNA • 

E^i#-i-i8-GaiOc*5 t Y^%-*mmhm$m&i& 

DNA 

E^J#^-19-GaiOC*5 T 5 7 = - K^5r*«DNA»HS^-a-^i 

DNA 

E^iJ#^20-V2jt^i L i|t^tePCR7 c y >f •^i'- 
ffi^J##21-V23t£^#J|l$PCR:/7^- 
E59*#22-GPBl2»^1*ftWPCR^ , 7 -f 
ia^J#-§-23-GPRl2jt^^ij#M^PCR7 B 7 ^ 
K^##24-pAGal9n^$ft B^^ftj^ T- 
ga^JH-^25-pAGal9-nd#M ftitSIE^J**:^ 7*7 -r- 
E?<J##-26- GPR88itfei^ #M WPCR7°7 -iW- 
ffiW##27-GFR88itfi^ ftSWPCR:/? 
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Mr # © m h 

I. Gg6fI*«MV'-fc:/*-«B Jf88 (GPR88 ; G-ProteiQ coupled receptor 

v/tL-ittmmiL 

3. (a)^b^SrGPR88j§»IJ^ iWJ&^SraSi-SISi , 

©«& tznmm\ 0 

7. • m&(Dffifflmsmm<Dx ?y-=. >mmK * o xm $ ^gprss© 

Z&&X h 3 ft #©®fflS&5~7Jl© V vf *uW£fBfc© ^B&js ±.tr/* fc fif£g?£ij 0 

K«r5&S»J^t LT^i-5GPR88©^»^Jo 
10. EW-^8TS$^i5ia^I5r^-t-5T^ir^^-y *x#Vjr?- K„ 

II. T^f"t^*5 ^^V^K^^^tJnp^^— h • *V 

K-cfesit*©<!sifflfrio3SiBtt©T^-fe^^-i; =o** u^-f- k„ 

12. Wf*©|6iBIRlO*fcf4ll3Sia«©TV^"tr^^-j; =f^^ is*?- K&JJT 
tT^#1-SGPR88©a»*J^J 0 

13. l»*©ttH^10*fcf3:ll^ffiii©T^-fe^^-y =0?* i^;*-^ KSr^T 

15. * (I) 

N 

Y N^R 2 
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b< f±^E^«T/W^=/K g&t> U< ^gm^^T/w^^K g 
L < ^gt^^T/Va g&% L < ii^O«7^/Vft, 

g&fciXtt^g&oTy^K w&hL<te&m®:<DT5/\>>*JK g&t>u< 

g&k b < tt#g&<0^ p T/V^/K g&*> L < te#g&£> i/t n T/u* . 

g&t> t< ^gm^^m^s^fc^g^ t< n#m&<DmmmT^***m 

xi*-c(=o)R5 {5£>k R6«t kp^ m&i>L<nftw&<Di&mT/is=i*i/ s 
gm*> u < \*ftwmoT y fc^-NReR* r«*5 £ mmi^-^ 

fc«s^o-c, g&*> u< «^gm©{s^r/^K gmt> u< \-m 

WfeVi/? n 77l"*7K g&k t < i*#W&<D^? o AT-rt^/K g&1> 

Itl^oWT;^/^ fc«g&t> t < &#g&©T y -/i^SI") 2>\ 
*fc^R6iR?^^t-5^^,i;-0fc^oTgi^t> b< te#gm©H*gtg 
£7F^-r5) £3H"} , =hn N g&% U< te#g&0fc Kn^rv^TVi^fcM: 
1,2,3,4-7" h 7 9—JV-5-y( U 

Yfi, tK^M^ />ny^*fcf±gi^'tL<«^gmo^T/^/w^1->-eS 

16. YaSTKlftJSW^-C-fc 5lt*(0|5fflmi5«IB«^GPR88«tg^J^J o 

17. R2^-NR3R 4 (5£<K R*&£Xm i \$Zfo^tiM&bmmX'1bZ>) T-fcSft 
^O^fflmi5^fc(tl6^|B«OGPR88©M«J^] 0 

18. XdU,2,3,4— r h 7 /U-5->f /VT'fc3fif3fc©f&fflf!l5~173g Wf ft 
5W£lBmtf>GPR88«fg#J«Jo 

19. X^-C(=0)NR 6 R7 0£H\ R6*5 < ktm'«^rti^Siil3i:ll^-Cfe5) T? 
" fc-«tt#W*6TOl5^7«<OT^^ " " _ 

20. X^-C(=0)R 5 B (5£<f\ RBBfit KD^v-^fctt^T^a^r^^i-) 
T*fe5lt*O©ffl^l5~17«^V^tl^^lB^GPR88©miq]M 0 

21. Xasg&t>L<f4#gm<0t Kn^^?vVT?fc5|f#<^|i!gl5~17 
^OV^Ttl^^^lBS^GPRSS^SteWiMo 
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23. RidS*^jm^Tfc 5ft#©f£ffl!|15~22«©V>r*UW^«©GPR88 



24. R3tf$fi&*> L < fe#m&<Di&mT/ls*sK is* n TV^Kr^/l^ fc 

25. R3tfS«&t> L < ft^g&tD&i^TVl^/K ^ v 7 )V*)VT ft 

26. (I) 



(sfc<K A, Ri, R2, XfcitKYf^^timilBi^a-Cfea) T^ftS fc°!J 5 

ft J; tf/S ft ItlfcWfflo 

27. Y*J**llR^*> * f»*©f&Bf?26OTe«© ^ffi^JSoTO*? «t V/* 

28. R2j)S-NR3 R4 (5^ R3*5j;tjrR4^tL^H«IHi|^«T^5) TfcSft 

29. XflSl,2,3,4-x h 7 /^5--f /l^*C*>S»*©|gBa#26~283S©V^^ 

30. X^-C(=0)NR6R' (5£«k R 6 *5«fcTM7(i^^Bufai|^«T^5) "0 



31. X^-C(=0)R5B (5£«K R5B f4t Kn^fcfcteMT^^S/^-T) 
Tfc 5tt3ft©«BMfr26~2ff5[©V vf tt^fclBtt© tf»«[*a ©«*5 £ tf/* fete 

32. XWHfct>L<f±#«&©fc Kn^i^9vl^ifc5ft^<^Bf|26~28 

jg©vvf fruwcsas©^^© Wis i ^/^fc«^^ij 0 

fcHcg^t L< tt^Sm©^*^ST*fc5f|*0^ffl^26~32«©V^^^|S 

" 34. ~ -R*#7kfffM^fc5-»^ 
© Wfc i t*/£ ft tef&mMo 

i-»|:4oTfiftt>L< «^em©^m^£«fe-t-5lt*©fSHm28~34^ 
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36. R3^g^ ^ l < n^m^oj^mrj^K p t^^t/v^/v* 

5 fi*:©f£fflf!28~34«© v ^^{-1B«© TOfc «t t*/£ fc 

. 38. 5£ OA) - 



Adsitmi^^mH&iai^-efcD. x A tei,2,3,4-xh 7/^5- 

>f/K -C(=0)R 5A K<K R 5A li t KU ^i/^f C »-NR6AR7A ReAft^JIJg 

h: b y y>v*v / ? yxjis&~/u%m-r) t < 

.ktfR^ttU PI-*fcW:»'fcoT, **IK3% irat>L<tt#«fe©ffi»T/l'* 
/K g&fc L < f±#K&©v^ p 7Vt"*7K S&1> L < f4#«fe©V* p 7Vl"¥ 

JBWriftfeftv^ j&\ ^fcfiRsA^R^P^-tS^^^-^^oTgJfe 

L< tt#Wfc©^J*3S&»J3iU O^XA^-CC^R^fc^B^t) b< 
tot Kodf-^^tfJfeStt % R3A^5j;tJtR4Af4 % K-JfcflSftor, tK* 

t> L < fi#g&© fcT-<7 i^/K 4-p« ^vM*=E- ^7 4-^ ^t 0 ^ y 

A 4-t^!)i?/tvyv>;, ^^/Vt^ys^A 4,4-^l^>'v f ^- :3 rv / t 0 ^ 

39. X A #l,2,3,4-x h 7 >A-/M5->f /VTfc5»*©<SH»383®iBtt© tf y 5 

40. X A ^-C(=0)R 5A (iOK R 5A (ipiat(^ax*fe§) T*&5S&#£>ffiffl&38 
-"«^©-^^-^^^<mi^©iei#-6^fl : ^-$*t-5^ 

41. X A ^-C(=0)0HT*fe5it^©|5ffl^38«IB«O t° 3 5 

42. X A ;6$fc Kn^^^7K 1-t KB^^/^Sfcfil-t Kp^-I-p^ 
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43. Ai>W&t> L < tt#fi»©T V -/K fm-h L < fi^g&OT 

T;^/PT;^/^fe5»^O^ffl038~42^(DV^^^(c|B^t o y ^ v^fl 

45. ; Afl^^/K 4-7i=^n-^ 3-7cn=;vyp tVK S-7^=-/U-l- 

/k* fvK 2--f V ?=-A<& i p7p fcT/k* £> & 5 8^ £>ii ff 

46. R 1 ^**®^ »T/Udr^fcfiT7/^/^l?fc5it*^B^38~ 

47. R^TkSlg-? 5ft*0®H^38~45JgOV^i = tt^4'|B«(^ t° y * S? 

38~47«©V >Tfta>fcfBtt© t° y S: v^iift: •£ fc tt-t ©3H»fttefF& £ ft 5 

50. RaAtfSffiftT/K^/K *S9 n TVi^M t> L < tt#g&© 
7?MA^Jb 5 x R^#*$J0§C^T?;fc5^©ttBB&38~473S©V^ *u&>fcSB« 
©t°y ^^^H^*fcf^om3®^^fF^$tb§a, 

51. R 3A ^3-p< h * V^^'k 3-^ p n^SVK 3-7/V^-n^V^7K 2,6- 
5?7^*o^<i/S?^ % 2-^^/V-^^^/K 3- h y 7/^n^^e>/K 2-fcrjJ$?/M 
5vk 3-fc"y vW;*fvK .V^ n^S'/k^/k p^T^/k 1,5-^^ 
^-n-^^v'7^ < J;tJ ? 2,3-> 5 t Kn^C/^l^li^dr^^-^M 3vk&»£>fc5fl£ 

^'BSffTOS^fcTTR^^JO^ - 

n-y^/HrfcS^R^n-^^iy/UT'fc 9R^M gVUT?&5;5\ tfcteRSA^R^ 
^P^S^HIK^- t — ft k-ft o T4--< Vvvl/ y v 1 / % Vis*?***/ 
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52. B^&S-t h^i/^yi/JK Hnp^/K Z-yjV3rw<y*J;V s 

5 t -KMC ft o T4-^< V^/V y / y 4,4-^ V ^i?**^ tV< y v> 

53. 7&(jA)x*m&tiZ>ik&ydiK i-fr^y^y ^-^t $ ;>2-(x/t p^ 

• ;)-2-(V^ W W ? D $i?y-5-#/M?t Ko*MK*R s [4-(2- 
^i/^/l^a^/KT 5 /) : 2-(f^ p^dr^/. ^ /)tf U 5: S?^-5-*/Hi? 

=/kl7 5 {[4-(2-^V^/V7^=/VT $ y)-2-(^^ P^vvl'^/l'T 5: 

y)t°y 5^^-5-^/V^^^]^^T^y}g^^ 4-(2-^<^^7cc=/VT5 
/)-5- 1 Kn drW ^vW-2-(^ p^^/V^ 5 7 ) t 9 y 5 S?>\ N-[4-(2-^ 
y^/V:7^~^7 ^ / )-2-(?y? u^$-Z//V* *f~}VT 5 /) tT y 5: 5?^-6-*A^= 

u^i/jvy. j-jvt 5 y)t° y ^ ^v-5-*/^^/v]^ * yx/ufcyT k k [4-(2- 

h y y ^ y^;vHs yy 5 h\ 2-(^ p^3^/M 5 /)-4-(l- 

y^-2-^ccy^ix3i^T5:7)t; o y 5^-5-*^^ % 2-(^ n^p-i/A/ 
y^T5:/)-4-(2-7i/=arv'^/VT5:/)fc; o y 2-(^ p 

^^M^T^/)-4-(2-7cc/^;X7^=/VT^ y 5^^-B-*^^gfe, 
4-(4-7 ^=/wt°^y ^y-l-4M-2<3- V y 37/i^p ^ f;^y^/V7 $ /) t° V 
^ S?^-5-*A*^ftx 2-(v^ P^3rV/M f-AsT ^ / )-5-fc Kp 3r^p< ^-4-(l- 

^f/H^i^yiW^ y)t p y 5: ^> He/^p^i/^f^^ 
y)-5-t w-(2-7i; *%/x.=f-)vr $ y )t° y ^ 2-<^^^^ 

^■/wt 5 y)-5-t Kp^ ^-/w-(2-7 * j *%s^;vt s: /)^y 5 i?y, 5-t 

Kndr^^/W-2-(^-^^ t Ko>f y^EV y ^-2->f /vH-fe-^a/df-Va^vl'T 
^y)t°y 2^n^^f^7$ /)-5-t KP^r^^f/H-(2-7i 

S*f-*/y=.~A'T$./)\?y ^^V N 5-fc Kn^^ f;H-(2-7i^;^c IfA'T 

^ y)-2-(3- h y 7;^p^ ^/w^e^r ? / )t° y ^ 5-t Fp^y 

/V-4-(4-7*=yVf^y ^^-l-^/V)-2-(3- h y 7/K*-p^ 5vW<^^T 5 /)t° 
y 5 Py' 4-(2^y^7x=/l^7 5 /)- 2-(3-^ p p^^/KT 5 /)t° y $ 5? 
V-5-*/Hj?^»^ 4-(2-^<>'v f 7^a^7^7'5:/)- 2-(3-7/V^-P^^v ? /^7"$y) 
try 5^-5-*/Val?^* % 2-Hy^7'W^)-4-(2 ) 3-i?t KP^yy[l,4] 

;H-(2-7i/^rv'7 3 :^75y)t 0 9^v'y-5-*M'y^ 2-(2,6-^7/^p 
^^/VT^y)-4-(2-7a/driX7a=/VT5y)t o y 5 A<rf>Wt* 2-(2- 

4-(2-y^/^yy^-^r^ /)- 2-(3- b y 7^*0 ^v^r ^ /)t°y 5 ^ 



121 



WO 2004/054617 



PCT/JP2003/015982 



^ s^-s-tf/nflyBk ^ y )-4-(4- t'7^^^y ^ /) 

t?y ^^>"5-^7W7j?^ x 4-(2,3-^t Kn^^y[i,4]^drv-^-6-^/vr^ 
y)-5-t Kndr^yy ^^-2-(3- h P 7;l^tn^ ^vW^v^UTS /)fc°y 5^^, 
4-(2,3-^fc FP^^[M]^;t^x^-6-f^7^/)-5-fc Kn^v^^v^-te-fc 0 
U^/^^/UT$/)t°y 5i^*5j;tf 2-[tf*(2-;* h^>^/U)T 5 y]-4-(2,3- 

2-(3-:7/M-n^ Vv^T $ /)-5- 1 Kb ^4-(2-7i7 ^-S/a^/UT ^ 

54. if #©^HH 38~53 «©Vvf*U&*fciyft© fcT J) $ ^ fcf*t© 

55. SH#©|Sffl038~53J£©Vvf jh/frfclBft© t° P $ v^ft^ftj; fcfi^to 

56. tt#©f£BJ&38~53:®©^T;ft;NcfB$©fcry ^Vfi^fttfcH:-^© 

ft 5 ^mr-fe 5 §f:fc©f£ffijg56«fE«© <£ fc ttteaaw. 

58. *^A©W^iV/*fcf±?^IOjK3i©fc»© x GPR88«»§IJ 

59. GMt880ai|&«l«jffl©«3t©fc«)0, mtl, 3^fcf*5T»*$ft5^ 

tfrt 5 7 Hr V =r ^ ^ K©&/B D 
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IE #1 * 
<110> Kyowa Hakko Kogyo Co., Ltd 

<120> Preventive and/or therapeutic agents for central nervous system 
diseases 

<130> 11523W01 

<140> 
<141> 

<150> JP 2002-362196 
<151> 2002-12-13 

<160> 27 

<170> Patentln version. 3. 1 

<210> 1. 

<211> 3483 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> Inventor: Natsume, Ayumi; Sasaki, Katsutoshi; Hagihara, Koji 
Inventor: Aoyama, Shirou; Nonaka, Hiromi; Arai, Hitoshi 
Inventor: Shiozaki, Shizuo; Kuvrana, Yoshihisa 

<220> 

<221> source 

<222> (1)..(3483) 

<223> ./organism=*Homo sapiens 

<220> 

<221> CDS 

<222> (438).. (1592) 
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<223> 



<400> 1 

gggttccaca tcagccacca ctcctgcttc tgagcacagg gtgctctcct cttgagctca 60 

gcttctgatt ttgcagccaa gcattcttgc tgctgctgcc tgcctgccca cccgcctggg . 120 

cttgcagccc gccactttac tttctccagc cctgatacca gctgagaagt ctccctgcag 180 

ctgctagttc ctgcccagga ccatgtgtgt ggatgctgct tgggagaagc gggcacttgc 240 

tcctggcact gatcccagct gagtttctcc tgttgatttc tggaccactg atgctgttgc 300 

tgaggaggta tttcctggca tccctccccc tgagacaccg gctaaggacc agcctaaacg 360 

caaggcagga cagtgtcagg atggaccgcg ctgccagaag ccgacgctag cgagggaggt 420 

gtgaagagtt ggccaga atg acc aac tec tec tec aca tec ace tec tec 470 
Met Thr Asn Ser Ser Ser Thr Ser Thr Ser Ser 
1 5 10 

acc acc ggt ggc teg ctg ctg ctg etc tgc gag gaa gag gag teg tgg 518 
Thr Thr Gly Gly Ser Leu Leu Leu Leu Cys Glu Glu Glu Glu Ser Trp 
15 20 25 



gcg ggc egg cgc ate ccg gtg tea etc ctg tat teg ggc ctg gec ate 
Ala Gly Arg Arg He Pro Val Ser Leu Leu Tyr Ser Gly Leu Ala He 
30 35 40 

ggg ggc acg ctg gec aac ggc atg gtc ate tat etc gtg teg tec ttc 
Gly Gly Thr Leu Ala Asn Gly Met Val He Tyr Leu Val Ser Ser Phe 

45 50"" "" 55 

cga aag ctg cag acc acc age aac gec ttc att gtg aac ggc tgc gee 
Arg Lys Leu Gin Thr Thr Ser Asn Ala Phe He Val Asn Gly Cys Ala 
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60 65 70 75 

gcc gac etc age gtc tgc gee etc tgg atg ccg cag gag gcg gtg etc • 710 
Ala Asp Leu Ser Val Cys Ala Leu Trp Met Prq Gin Glu Ala Val Leu 
'80 85 .90 

ggg etc ctg ccc ace ggc tct gcg gag ccc ccc gca gac tgg gac ggc 758 
Gly Leu Leu Pro Thr Gly Ser Ala Glu Pro Pro Ala Asp Trp Asp Gly 
95 100 105 

get ggg ggc age tac cgc ctg eta egg ggt ggg ctg ctg ggc etc gga 806 
Ala Gly. Gly Ser Tyr Arg Leu Leu Arg Gly Gly Leu Leu Gly Leu Gly 
110 115 120 

etc acg gtg tec etc etc tec cac tgc etc gtg gcc ctg aac cgc tac 854 
Leu Thr Val Ser Leu Leu Ser His Cys Leu Val Ala Leu Asn Arg Tyr 
125 130 135 

ctg etc ate acc egg gcg ccc gcc ace tac cag gcg ctg tac cag agg 902 
Leu Leu He Thr Arg Ala Pro Ala Thr Tyr Gin Ala Leu Tyr Gin Arg 
140 145 150 155 

cgc cac acg gcg ggc atg ctg gcg ctg tec tgg gcg etc gcc ctg ggc 950 
Arg His Thr Ala Gly Met Leu Ala Leu Ser Trp Ala Leu Ala Leu Gly 
160 165 170 

etc gtg ctg ctg etc ccg ccc tgg gca ccg egg ccc ggc gcc gcg cca 998 
Leu Val Leu Leu Leu Pro Pro Trp Ala Pro Arg Pro Gly Ala Ala Pro 
175 180 185 

ccg cga ate cac tac ccg gcg ctg ctg gcc gcc gcg gcg ctg ctg gcg 1046 
Pro Arg He His Tyr Pro Ala Leu Leu Ala Ala Ala Ala Leu Leu Ala 
190 V35 200 - 

cag aca get ctg ctg ctg cac tgc tac ctg ggc ate gtg cgc cgc gtg 1094 
Gin Thr Ala Leu Leu Leu His Cys Tyr Leu Gly lie Val Arg Arg Val 
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205 210 ' 215 

cgt gtc age gtc aag egg gtc age gtg etc aac ttc cac ctg ctg cac 1142 
Arg Val Ser Val Lys Arg Val Ser Val Leu Asn Phe His Leu Leu His 
220 225 230 235 

cag ttg ccc ggc tgc gec gec gec gec gec gec ttc ccg ggc gec cag 1190 
Gin, Leu Pro Gly Cys Ala Ala Ala Ala Ala Ala Phe Pro Gly Ala Gin . 

240 245 250 

cac gcg ccg ggc ccc ggt ggc gec gcg cac. ccg. gcg cag gec cag ccc 1238 
His Ala Pro Gly Pro Gly Gly Ala Ala His Pro Ala Gin Ala Gin Pro 
255 . 260 265 

ctg ccg ccc gcg ctg cac ccg egg egg gca cag egg cgt etc age ggc 1286 
Leu Pro Pro Ala Leu His Pro Arg Arg Ala Gin Arg Arg Leu Ser Gly 
270 275 ' 280 

ctg teg gtg ctg ctg etc tgc tgc gtc ttc ctg ctg gee acg cag cca . 1334 
Leu Ser Val Leu Leu Leu Cys Cys Val Phe Leu Leu Ala Thr Gin Pro 
285 290 295 

ctg gtg tgg gtg age ctg gec age ggc ttc teg ctg ccg gtg ccc tgg 1382 
Leu Val Trp Val Ser Leu Ala Ser Gly Phe Ser Leu Pro Val Pro Trp 
• 300 305 310 315 

gga gtg cac gcg gec age tgg etc ctg tgc tgc gec ctg tec gcg etc 1430 
Gly Val His Ala Ala Ser Trp Leu Leu Cys Cys, Ala Leu Ser Ala Leu 
320 325 330 

aac ccg ctg etc tac acg tgg agg aac gag gag ttc cgc cgc tec gtg 1478 
Asn Pro Leu Leu Tyr Thr Trp Arg Asn Glu Glu Phe Arg Arg Ser Val 
'335 340 345 

cgc tea gtc ctg ccg ggc gtc ggc gac gcg gcg gee get gec gtt gec 1526 
Arg Ser Val Leu Pro Gly Val Gly Asp Ala Ala Ala Ala Ala Val Ala 
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350 355 360 

gcc aca gcc gtg ccc gca gtg tec cag gcg caa ctg ggc acc cgc gec 1574 
Ala Thr Ala Val Pro Ala Val Ser Gin Ala Gin Leu Gly Thr Arg Ala 
365 • 370 ■ 375 

gcg ggc cag cac tgg taa cctagccggg geccgaggga ageggagate 1622 

Ala Gly Gin His Tip 

380 

cccggcttcc gaegtccttg ggcaccgtcg cctccttccc tcctagggca tcccctgcct 1682 

gaacgaagac ttccgccgcg aageccgata gateggggga aaatggggcc ttcgacccca 1742 

gcgggctacc tgaaccaagg cgtctctcta agtggggcgc ccgaagtcat tttggacggc 1802 

cacctgattt ttaccctttg tttctgtgtt ttagaggaat cctaaagtca aaacaccaga 1862 

gacttgaaga acttgeaaac tggcgtttta aaataacegg ttaatttatt tccacacagt 1922 

ttgtttttga aaaagagctt tcataatgta taaccctttc cactttcatc gtcttatata 1982 

tgaagegect tgagtgtgca tgaaccaaag gaaataacat tgaagaagga aaacaatatg 2042 

tagaaagtat tttagaaagt aacctgtctt tgatgatget tctcttacca tttagttttt 2102 

gtatattacc ctggggcagt gaagecctag gtgtgcccac cagtatgagt tgccattaag 2162 

acctcaagcc ctttattctt aaaagggttt ttaataaagt ctttctcaaa tgaggtagaa 2222 

tettagecag tgagaaaaaa aattatttta tgctcctttt ttttegcact cttaagactg 2282 

aaaattggcg ttgagtgtta tagtgaaaat tttccagttt gataattgat "ggtC"a~gagfcc 2342" 

agcactggaa ttttgaaaac aaataaggtg attatctatt ttaggtaccg tttcacattt 2402 
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tctatagcat gcacacttgt tgctaccctc attttgtaac caatttattt gccttatgaa 2462 

tgtgattgca gctttgaaca ttctgtactg taatggttgc taagaagaat aagtccttct 2522 

gttttctctt taacatttaa aatatctcaa tgcacatgat ataattaaac actaataata 2582 

ccatgactgc atagctaata ttagctgcta ttgcatgctc ctagatgcta gaacttattg 2642 

ggcatgtggt atactgaagc gatacccgtt agacaaggat attttacttc ttccagacac 2702 

cagaagaaat ggccttcaat tatttgaaaa gagacacaga gacacctctg gctacctaga 2762 

gttcttcctg tcttgaccaa tttatgagaa agctcccagt tgggacttta tctcacaagt 2822 

ggaatcacag tcaagacgga tcaataatat ggttggctca gcaaagccag ctgtgctctt 2882 

ttagggttta aacaagccac acgttagaaa gcaacactgt ttttatgtag ttcatatata 2942 

ttaccacgac atttaacatc aatattgtat atgttgaagg aggtataata aactcagtca 3002 

tatatagtga acagttcaaa tgggaaagtg ttctaaaaca tattatttga ggtttgtcat 3062 

attcatcttt ggtttactaa atttacttag aaatatttga aatgcaaaat tgtgtgaaat 3122 

caccttatca aattaaaatg ggaagaaagt aattttaata atttttaata atcatatgtc 3182 

agcattctga ctacttacca catcaaatct gggcccaaac agcctcagtt aactgcataa 3242 

ttcaggaaca aaaccagctt gctttgttgc acgcctgggc aatttcagcc aggacattag 3302 

gaccacttgt tgtacatctg aataattatg gaagttggga catgttaagg aaaacaaata 3362 
" t^icltc^ " 3422 

ttctctctta ctaacagttt catctgttca cattttcctt gattcaaata ttaaagttca 3482 
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3483 



<210> 2 

<211> 384 

<212> PRT 

<213> Homo sapiens 

<400> 2 



Met Thr Asn Ser Ser Ser Thr Ser Thr Ser Ser Thr Thr Gly Gly Ser 
1.5 10 15 



Leu Leu Leu Leu Cys Glu Glu Glu Glu Ser Trp Ala Gly Arg Arg He 
20 25 30 



Pro Val Ser Leu Leu Tyr Ser Gly Leu Ala He Gly Gly Thr Leu Ala 
35 40 45 



Asn Gly Met Val He Tyr Leu Val Ser Ser Phe Arg Lys Leu Gin Thr 
50 55 60 



Thr Ser Asn Ala Phe He Val Asn Gly Cys Ala Ala Asp Leu Ser Val 
65 70 75 80 



Cys Ala Leu Trp Met Pro Gin Glu Ala Val Leu Gly Leu Leu Pro Thr 
85" '90- &5- • 



Gly Ser Ala Glu Pro Pro Ala Asp Trp Asp Gly Ala Gly Gly Ser Tyr 
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100 



105 



110 



Arg Leu Leu Arg Gly Gly Leu Leu Gly Leu Gly Leu Thr Val Ser Leu 
115 120 125 



Leu Ser His Cys Leu Val Ala Leu Asn Arg Tyr Leu Leu He Thr Arg 
. 130 135 140 



Ala Pro Ala Thr Tyr Gin Ala Leu Tyr Gin Arg Arg His Thr Ala Gly 
145 150 155 160 



Met Leu Ala Leu Ser Trp Ala Leu Ala Leu Gly Leu Val Leu Leu Leu 
165 170 175 



Pro Pro Trp Ala Pro Arg Pro Gly Ala Ala Pro Pro Arg He His Tyr 
180 185 190 



Pro Ala Leu Leu Ala Ala Ala' Ala Leu Leu Ala Gin Thr Ala Leu Leu 
195 200 205 



Leu His Cys Tyr Leu Gly He Val Arg Arg Val Arg Val Ser Val Lys 
210 215 220 



Arg Val Ser Val Leu Asn Phe His Leu Leu His Gin Leu Pro Gly Cys 
Z25 "230 "23F "240 



Ala Ala Ala Ala Ala Ala Phe Pro Gly Ala Gin His Ala Pro Gly Pro 
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245 



250 



255 



Gly. Gly Ala Ala His Pro Ala Gin Ala Gin Pro Leu Pro Pro Ala Leu 
260 265 270. 



His Pro Arg Arg Ala Gin Arg Arg Leu Ser Gly Leu Ser Val Leu Leu 
275 • 280 285 



Leu Cys Cys Val Phe Leu Leu Ala Thr Gin Pro Leu Val Trp Val Ser 
290 295 300 



Leu Ala Ser Gly Phe Ser Leu Pro Val Pro Trp Gly Val His Ala Ala 
305 310 315 320 



Ser Trp Leu Leu Cys Cys Ala Leu Ser Ala Leu Asn Pro Leu Leu Tyr 
325 330 335 



Thr Trp Arg Asn Glu Glu Phe Arg Arg Ser Val Arg Ser Val Leu Pro 
340 345 350 



Gly Val Gly Asp Ala Ala Ala Ala Ala Val Ala Ala Thr Ala Val Pro 
355 360 365 



Ala Val Ser Gin Ala Gin Leu Gly Thr Arg Ala Ala Gly Gin His Trp 
370 375 380 
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<210> 3 

<211> 3419 

<212> DNA 

<213> Mus musculus 

<220> 

<221> source 

<222> (1)..(3419) 

<223> /organism^Mus rausculus 

<220> 

<221> CDS 

<222> (414).. (1568) 

<223> 



<400> 3 

ttggagcaca gggtgcgctc ctctccagct cagtttcttc tgctcttgta gccaggcatc 60 

ttcgctgctg ctgcctgcct gcccaccctc ctgggcttgc agcctaccgc ttgactttct 120 

ccaattctac tgccagctga ggagactccc cacagctgtt ggctcctgcc tgggaccatg 180 

tgtggggatg ctgcacggga gaagcaaggc gcttgctcct ggcacgggtc ccagctcagt 240 

ttctcctgtt gacttctgga ccacagatgc tgctgccgag gaggtatttc ctggcatctc' 300 

tccctctgct atcaccagct aaggactggc cccaaatcaa gcaggcaagt gccaggatgg 360 

gccacgctac acgaagccaa cgctagggcg cgaggtgtga agagttggcc aga atg 416 

Met" 
1 

acc aac tec tec tec act teg ace tec acc act acc ggg gga teg ctg 464 
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Thr Asn Ser Ser Ser Thr Ser Thr Ser Thr Thr Thr Gly Gly Ser Leu 
5 10 15 

ctg ctg etc tgc gag gaa gaa gaa teg tgg gcg ggc egg egg ate ccg 512 
Leu Leu Leu Cys Glu Glu Glu Glu Ser Trp Ala Gly Arg Arg He Pro 
20 25 30 ' 

gtg tct etc ctg tac teg ggc ctg gee ate ggg ggc acg ctg gec aac 560 
Val Ser Leu Leu Tyr Ser Gly Leu Ala He Gly Gly Thr Leu Ala Asn 
35 40 45 

ggt atg gtc ate tat etc gtg teg tec ttc cga aag ctg cag acc ace 608 
Gly Met Val He Tyr Leu Val Ser Ser Phe Arg Lys Leu Gin Thr Thr 
50 55 60 65 

age aac gee ttc ate gtg aat ggc tgc gee gcg gat etc age gtc tgc 656 
Ser Asn Ala Phe He Val Asn Gly Cys Ala Ala Asp Leu Ser Val Cys 
70 75 80 

gee etc tgg atg cca cag gag gcg gtg ctg ggg etc ctg ccc teg ggc 704 
Ala Leu Trp Met Pro Gin Glu Ala Val Leu Gly Leu Leu Pro Ser Gly 
85 90 95 

tec gcg gag ccc ccg ggg gac tgg gac ggt ggc gga ggc age tac cgc 752 
Ser Ala Glu Pro Pro Gly Asp Trp Asp Gly Gly Gly Gly Ser Tyr Arg 
100 105 no 

ctg etc egg ggc ggg ttg ttg ggc etc ggg etc act gtg tec ctt ctg 800 
Leu Leu Arg Gly Gly Leu Leu Gly Leu Gly Leu Thr Val Ser Leu Leu 
H5 • 120 125 

tec cat tgc etc gtg gcg ctg aac cgc tac ctg etc ate acc agg gcg 848 
Ser His'Cys'Teu Val "All TeTTAsn "Arg^yr~Leu Xeu He Thr Arg^Ala - 
130 135 140 145 

cct gec acc tac cag gtg etc tac caa egg cgc cac acg gtg ggc atg 896 
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Pro Ala Thr Tyr Gin Val Leu Tyr Gin Arg Arg His Thr Val Gly Met 
150 155 160 

ctg gca ctg tec tgg gcg etc gec ttg ggt ctg gtg ctg ctg etc ccg 944 
Leu Ala Leu Ser Tip Ala Leu Ala Leu Gly Leu Val Leu Leu Leu Pro 
165 170 175 

ccc tgg get cct aag ccc gga gec gag cca ccg caa gtc cac tac ccc 992 
Pro Trp.Ala Pro Lys Pro Gly Ala Glu Pro Pro Gin Val His Tyr Pro 
180 185 190 

gcg etc ctg gcg gcg gga gcg ctg ctt gcg cag acg gcg ctg ctg ttg 1040 
Ala Leu Leu Ala Ala Gly Ala Leu Leu Ala Gin Thr Ala Leu Leu Leu 
195 200 205 

cac tgc tac ctg ggc ate gtg cgc cgc gtg cgc gtc age gtc aag egg 1088 
His Cys Tyr Leu Gly He Val Arg Arg Val Arg Val Ser Val Lys Arg 
210 215 220 225 

gtc age gtg etc aac ttc cac ctg ctg cac cag eta ccc ggc tgc gec 1136 
Val Ser Val Leu Asn Phe His Leu Leu His Gin Leu Pro Gly Cys Ala 
230 , 235 '240 

gec gec gec gec gec ttc ccc gec gec ccg cac gcg ccg ggt ccg gga 1184 
Ala Ala Ala Ala Ala Phe Pro Ala Ala Pro His Ala Pro Gly Pro Gly 
245 250 255 

ggc gec gcg cat ccc gcg cag cct caa ccc ctg ccg gec get ctg cag 1232 
Gly Ala Ala His Pro Ala Gin Pro Gin Pro Leu Pro Ala Ala Leu Gin 
260 265 270 

cct cgc egg gcg cag egg cgt etc age ggc ttg teg gtg ctg ctg etc 1280 
"Pro "Arg 'i^g'Ki'£^Iii'jk^&g Leu~Sef GlyTeu Ser "Tal Leif ISeii Teu " 
275 280 285 

tgc tgc gtc ttc ctg ctg gee acg cag ccg ctg gtg tgg gtg age ctg 1328 
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Cys Cys Val Phe Leu Leu Ala Thr Gin Pro Leu Val Tip Val Ser Leu 
290 295 300 305 

gcc agt ggc ttc tec etc ccg gtg ccc tgg ggc gtg cag gcg gee age 1376 
Ala Ser Gly Phe Ser Leu Pro Val Pro Trp Gly Val Gin Ala Ala Ser 
310 315 320 

tgg etc ctg tgc tgc gcc ctg teg gcg etc aac ccg ctg etc tac acg 1424 
Trp Leu Leu Cys Cys Ala Leu Ser Ala Leu Asn Pro Leu Leu Tyr Thr 
325 330 335 

tgg agg aac gag gag ttc cgc aga tec gtg cga tct gtc ctg ccg ggc 1472 
Trp Arg Asn Glu Glu Phe Arg Arg Ser Val Arg Ser Val Leu Pro Gly 
340 345 350 

gtc ggg gac gcg get gcg gcc gcc gcg gcc gcc ace gcg gtg cca gcc 1520 
Val Gly Asp Ala Ala Ala Ala Ala Ala Ala Ala Thr Ala Val Pro Ala 
355. 360 365 

atg tec cag gcg caa ctg ggt acc egg gcg get ggc cag cac tgg taa 1568 
Met Ser Gin Ala Gin Leu Gly Thr Arg Ala Ala Gly Gin His Trp 
370 375 380 

cacaccttgc ttggagaggc ttcctaagcc acctgccgca ctgcctcctt cttttgtaag 1628 

ctatccccag ccccagggaa gatcccagtg gagaacattt tgccttcctc cccagtgcaa 1688 

taccagaacc aaggtcttcc cctaaaggga gtcccaattg tgtgcggcca ttgacgttta 1748 

cccttttgtt tctgtgtttt aaagacaccc gtgggtccat ccagacactc agactgeaag 1808 

gacttgtaaa ctggcatttt tagagaacca gttaatttat ttcaagtttg ctttggaaaa 1868 

agagctttca tatcataacg tacaaccctt ccaacctcca cegtcttata tacgaaaege 1928 

cttgagtgtg tgtgtgcatg agecaaaggg aataccgttg atgaagagac tgtgtgtaga 1988 
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tagtatccta accacacttt cttctgttag agtttagtct ttgtatattg acctggaaga 2048 

gtgaaaccac aggtgtgtac accgtcgtga gttgccactg agacctcagg ccctttattc 2108 

ttaaaagggc tttttttatt gagtcatttt tgaaatgaga ttgactctca gccagtgagg 2168 

aaacaaacca aatttattat tttactctcc tctctattta tttctaaggt ggaaagctac 2228 

cgtcgagtgt taaagcgaaa aaatgtcaag ttttggattg gtcagaaacc acaaatggaa 2288 

ttttaaaagc aaaaacaggg ggagctatct attttgggta gcactttcac atattctgaa 2348 

gcatgcacac ttcttgctac ccacatttgt aactgattta tttgcctctg agtgtgattg 2408 

cagctttgaa cattctgtac tataatggtt gctaagggga atgactcctg tagtctcttt 2468 

aaaatatctc aatgcacatg acataattaa acactaatac cataattgca tagctaatgt 2528 

tagctgccat tgcatgctcc tagatgttag aacttactgg gcatgtggta cacaaagcaa 2588 

tacccattag acaaggacat tttacttctt ccagacacca gaagaaaagg tcttttaatc 2648 

atctgaaaag agatgtagat gaacccgtgg ctccctacag ttcttgtctt gacctggctt 2708 

atgagaaaac tcccatttgg ggactttatc tcccaaatga aaccaatggt cagggtgata 2768 

aaattcagat tggctccatc aagttacctg tgcgttttag gggttaacaa gccacacgtt 2828 

aggaagtaac actgttttat gttgttcata tatattacaa aaacatttat tattagtatc 2888 

atgtctgttg aagatggaat caggcagaca gttatgcaga aggagaatat ttcgaatggg 2948 

actctgttct ccaatgtatc agttgaggtt tgcagtcttc atctttgatt tcctaaatgt 3008 

atagatgcat ttacaatgta caaaaaacaa aaacaaaaac actgaaatcg ttttgtaaaa 3068 
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ttaaacaggg aagaaagtaa caggaggcct agaccagtct gttatccaca taaaatctgg 3128 

ggccaaatag cctcaattaa ctgtgtaatt caggagcaaa gacagcttgc tttgttgcac 3188 

tcttggacca agaatggtaa gaacatttgt atttttgaaa aaattgggag acacgggaaa 3248 

cagatatttt atagcaaggc aaaataaaat aaatatgttt gtcactaaca atacgttggc 3308 

agtcatgtca ttaaccaaac tgtgtgcatg ttgtcatttt tctcttacga agatttcttc 3368 

tgtttccagt ttcctggatt cacatattta attaaagttt ccataaatgc t 3419 



<210> 4 . 

<211> 384 

<212> PRT 

<213> Mus musculus 

<400> 4 

Met Thr Asn Ser Ser Ser Thr Ser Thr Ser Thr Thr Thr Gly Gly Ser 
1 5 .10 15 



Leu Leu Leu Leu Cys Glu Glu Glu Glu Ser Trp Ala Gly Arg Arg He 
20 25 30 



Pro Val Ser Leu Leu Tyr Ser Gly Leu Ala He Gly Gly Thr Leu Ala 
35 40 45 



Asn Gly Met Val He Tyr Leu Val Ser Ser Phe Arg Lys Leu Gin Thr 
50 55 60 
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Thr Ser Asn Ala Phe He Val Asn Gly Cys Ala Ala Asp Leu Ser Val 
65 70 75 80 



Cys Ala Leu Trp Met Pro Gin Glu Ala Val Leu Gly Leu Leu Pro Ser 
85 90 95 



Gly Ser Ala Glu Pro Pro Gly Asp Trp Asp Gly Gly Gly Gly Ser Tyr 
100 105 110 



Arg Leu Leu Arg Gly Gly Leu Leu Gly Leu Gly Leu Thr Val Ser Leu 
115 120 125 



Leu Ser His Cys Leu Val Ala Leu Asn Arg Tyr Leu Leu He Thr Arg 
130 135 140 



Ala Pro Ala Thr Tyr Gin Val Leu Tyr Gin Arg Arg His Thr Val Gly 
145 150 155 160 



Met Leu Ala Leu Ser Trp Ala Leu Ala Leu Gly Leu Val Leu Leu Leu 
165 170 175 



Pro Pro Trp Ala Pro Lys Pro Gly Ala Glu Pro Pro Gin Val His Tyr 
180 185 190 



Pro Ala Leu Leu Ala Ala Gly Ala Leu Leu Ala Gin Thr Ala Leu Leu 
195 200 205 
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Leu His Cys Tyr Leu Gly He Val Arg Arg Val Arg Val Ser Val Lys 
210 215 220 



Arg Val Ser Val Leu Asn Phe His Leu Leu His Gin Leu Pro Gly Cys 
225 230 235 , 240 



Ala Ala Ala Ala Ala Ala Phe Pro Ala Ala Pro His Ala Pro Gly Pro 
245 250 255 



Gly Gly Ala Ala His Pro Ala Gin Pro Gin Pro Leu Pro Ala Ala Leu 
260 265 270 



Gin Pro Arg Arg Ala Gin Arg Arg Leu Ser Gly Leu Ser Val Leu Leu 
275 280 285 



Leu Cys Cys Val Phe Leu Leu Ala Thr Gin Pro Leu Val Trp Val Ser 
290 295 300 



Leu Ala Ser Gly Phe Ser Leu Pro Val Pro Trp Gly Val Gin Ala Ala 
305 310 315 320 



Ser Trp Leu Leu Cys Cys Ala Leu Ser Ala Leu Asn Pro Leu Leu Tyr 
325 330 335 



Thr Trp Arg Asn Glu Glu Phe Arg Arg Ser Val Arg Ser Val Leu Pro 
340' 345 350 
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Gly Val Gly Asp Ala Ala Ala Ala Ala Ala Ala Ala Thr Ala Val Pro 
355 360 365 



Ala Met Ser Gin Ala Gin Leu Gly Thr Arg Ala Ala Gly Gin His Trp 
370 • 375 380 



<210> 5 

<211> 4145 

<212> DNA 

<213> Rattus norvegicus 
<220> 

<221> source 

<222> (1)..(4145) 

<223> /organism="Rattus norvegicus* 
<220> 

<221> CDS 

<222> (449).. (1603) 

<223> 



<400> 5 

gagatagggt gcgctcctct ccagctcagc ttctgctctt gcagccagac atcctcgctg 60 

ttgctgctgc tgctgctgcc gcctgcctgc ctgcctgcct gcctgcctgc ctgcctgccc 120 

accctcctgg acttgcagcc taccgcttga ctttttctcc aattctactg ccagctgagg 180 

agactcccca Vagcltgctgg'ctcct 'gc'ctg "ggacc'atgTg l:gcg'aa'tg'ct "gcacggga'a'a" 240" 

agcaaggcgt ttgctcctgg catggatccc agcgcagttt ctcctgttga cttctggacc 300 
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gcagatgcag ctgctgaggt atttcctggc atctctccct ctgctatcac cagctaagga 360 

ctggccccaa atcaagcagg caagtgtcgg gatgggccac gctacaccaa gccaacgcta 420 

gggcgcgagg tgtgaagagt tggccaga atg acc aac tec tec tec act teg 472 

Met Thr Asn Ser Ser Ser Thr Ser 
1 5 ' 

acc tec acc acc acc gga gga tec ctg ctg ctg etc tgc gag gaa gaa 520 
Thr Ser Thr Thr Thr Gly Gly Ser Leu Leu Leu Leu Cys Glu Glu Glu 
10 15 20 

gaa teg tgg gcg ggc egg egg ate ccg gtg tct etc ctg tac teg ggg 568 
Glu Ser Trp Ala Gly Arg Arg He Pro Val Ser Leu Leu Tyr Ser Gly 
25 30 35 40 

ctg gec ate ggg ggc acg ctg gee aac ggt atg gtc ate tat ctt gtg 616 
Leu Ala He Gly Gly Thr Leu Ala Asn Gly Met Val He Tyr Leu Val 
45 50 55 

teg tec ttc cga aag ctg cag acc acc age aac gee ttc att gtg aat 664 
Ser Ser Phe Arg Lys Leu Gin Thr Thr Ser Asn Ala Phe He Val Asn 
60 65 70 

ggc tgc gec gcg gat etc age gtc tgc gec etc tgg atg cca cag gag 712 
Gly Cys Ala Ala Asp Leu Ser Val Cys Ala Leu Trp Met Pro Gin Glu 
75 80 85 

gcg gta ctg ggg etc ctg ccc gec ggc tec gcg gag ccc ccg ggg gac 760 
Ala Val Leu Gly Leu Leu Pro Ala Gly Ser Ala Glu Pro Pro Gly Asp 
90 95 100 

tgg gac agVggc gga"ggc "age tac'agactg etc egg ggc gggttg* ttg - ~80&- 
Trp Asp Ser Gly Gly Gly Ser Tyr Arg Leu Leu Arg Gly Gly Leu Leu 
105 110 115 120 
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ggc etc ggg etc act gtg tec ctt ctg tec cat tgc etc gtg get ctg 856 
Gly Leu Gly Leu Thr Val Ser Leu Leu Ser His Cys Leu Val Ala Leu 
125 130 135 

aac cgc tac ttg etc ate acc agg gcg cct gee acc tac cag gtg ctg 904 
Asn Arg Tyr Leu Leu He Thr Arg Ala Pro Ala Thr Tyr Gin Val Leu 
140 145 150 

tac cag egg cgc cac acg gcg ggc atg ctg gca ctg tec tgg gcg etc 952 
Tyr Gin Arg Arg His Thr Ala Gly Met Leu Ala Leu Ser Trp Ala Leu 
155 160- 165 

gec ttg ggt ctg gtg ttg ttg etc ccg cct tgg get ccc aag ccg gga 1000 
Ala Leu Gly Leu Val Leu Leu Leu Pro Pro Trp Ala Pro Lys Pro Gly 
170 175 180 

gcg gag ccc ccg caa gtc cac tac ccc gcg etc ctg gcg gcg gga gcg 1048 
Ala Glu Pro Pro Gin Val His Tyr Pro Ala Leu Leu Ala Ala Gly Ala 
185 190 - 195 200 

ttg ctg gca cag acg gcg ctg ctg ctg cac tgc tac ctg ggc ate gtg 1096 
Leu Leu Ala Gin Thr Ala Leu Leu Leu His Cys Tyr Leu Gly He Val 
205 210 215 

cgc cgc gtg cgc gtc age gtc aag egg gtc age gtg etc aac ttc cac 1144 
Arg Arg Val Arg Val Ser Val Lys Arg Val Ser Val Leu Asn Phe His 
220 225 230 

ctg ctg cat cag eta ccg ggc tgc gec gee gee gee gee gec ttc ccc 1192 
Leu Leu His Gin Leu Pro Gly Cys Ala Ala Ala Ala Ala Ala Phe Pro 
235 240 . 245 

gec" gee ccg" cac" gcT "ccg "ggt 'gee 'gga ggc "gee get "caT!5cc" gcg cag ~1240" 
Ala Ala Pro His Ala Pro Gly Ala Gly Gly Ala Ala His Pro Ala Gin 
250 255 260 
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cct caa ccc ctg ccg gcc gcc ctg cag cct cgt egg gcg cag egg cgt 1288 
Pro Gin Pro Leu Pro Ala Ala Leu Gin Pro Arg Arg Ala Gin Arg Arg 
265 270 275 280 

etc age ggt ttg tct gtg ctg ctg etc tgc tgc gtc ttc ctg ctg gcc 1336 
Leu Ser Gly Leu Ser Val Leu Leu Leu Cys Cys Val Phe Leu Leu Ala 
285 290 295 

acg cag ccg ctg gtg tgg gtg age ctg gcc age ggc ttc tec etc ccg 1384 
Thr Gin Pro Leu Val Trp Val Ser Leu Ala Ser Gly Phe Ser Leu Pro 
300 305 310 

gtg ccc tgg ggc gtg cag gcg gcc age tgg etc ctg tgc tgc gcc ctg 1432 
Val Pro Trp Gly Val Gin Ala Ala Ser Trp Leu Leu Cys Cys Ala Leu 
315 320 325 

teg gcg etc aac ccg ctg etc tac act tgg agg aac gag gag ttc cgc 1480 
Ser Ala Leu Ash Pro Leu Leu Tyr Thr Trp Arg Asn Glu Glu Phe Arg 
330 335 340 

aga tea gtg cgt tea gtt ctg ccc ggc gtc ggg gac gca get gcg gcc 1528 
Arg Ser Val Arg Ser Val Leu Pro Gly Val Gly Asp Ala Ala Ala Ala 
345 350 355 360 

get gca gcc gcc acc gcg gtg cca gcc atg tec cag gcg caa ctg ggt 1576 
Ala Ala Ala Ala Thr Ala Val Pro Ala Met Ser Gin Ala Gin Leu Gly 
365 370 375 

acc egg gcg get ggc cag cat tgg taa cacacctttc ttggaggggc 1623 
Thr Arg Ala Ala Gly Gin His Trp 
380 

'ttScti^i'&ct^o^^'c^^ba^ tccttctt'tt "gtaagct'atc cccgtcccct " "1683 
gggaagatcc cggtggagga gattttegtc ttctttccta gtgeaatace tgaaccaagg 1743 
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tcttccccta aatggagccc aattgtgtgc ggccattcga cttttacctt tttgttgctg 1803 

tgttctaaag acacccttag gtccattcag acacccagat cgcaaggact tgtaaactgg 1863 

cattttaaaa gaaccggtta atttatttca agcttgcttt tgaaaaagaa ctttcatagc 1923 

aaacaaccct tccgacctcc accgtcttac attcgaagcg ccttgagtgt gtgggtgtgc 1983 

atgagccaaa ggtaacaccg tggaggaata cattgtgtgt gtgtgtgtgt agacagtatt 2043 

ctaaccatgc ttccttctgt tgtagtttag tctttgtata ttgacctcga agagtgaaac 2103 

cacaggtgtg tacacgggcg tgagttgcca ttgagccccc aagcccttta ttcttaaaag 2163 

ggtttgtttt ttttcttttc tttttaaatt gagtcatttt tgaaatgaga tcgactctca 2223 

agccagtgag gaaacaaacc aaatgtatta ttttactctc ctctttattc ccttctaagg 2283 

tggaaagtta ccgtcgagta ttaaagtgga aaaaaatgtc aagttttgga tggtccgaaa 2343 

ctagaaatgg aattttgaaa gcaaaaaaaa ggggggggag gggctatcta ttttaggtcg 2403 

cagtttcaca ttttctaagg catgcatact tcttgctacc ctcatttgta accgacttat 2463 

ttgcctctga gtgtgatcgc aactttgaac attctgtact ataatggttg ctagggagga 2523 

tgactcctgt attctcttta agatatctca atgcacatga cataattaaa cactgatacc 2583 

ataattgcat agctaatgtt agctgctatt gcatgctcct agatgctaga acttatcggg 2643 

catgtggcat acaaagcaat acccattaga caaggacatt ttacttcttc cagaagaaaa 2703 
ggccTtt^agTcatttgaaa^ 

ttgaactggt ttgtgagaaa actcccattt ggggacttta tctccccagt gaaaccaatg 2823 
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gtcaggatga taccctaata cagtctggat ccacaaaggt attgtgtact ttaggggtta 2883 

cacaagccac acgttaggaa atagcactgt cttatgttgt tcatataata tatatatata 2943 

ttacagaaac atttactatt atatcatgtc tgttgaagag ggaatcatgc aggcagttat 3003 

gcaggaggag aatggtccaa acgggactct gttctccagt gtatcagttg aggtccgaca 3063 

tcttcatctt tgacttccta aatgtggtta gatgcattta taatgtacaa taacatgcga 3123 

catcattttg taaaattaac aggggagaaa gtaacaagag gtgtagatca gtctgttagt 3183 

cacatcaaat ctgaggccaa atagcctcga ttaacccggt agttcaggag cgcagacagc 3243 

ttgctttgct gcactcttgg accaagaatg gtaaggacgc ttgtatattt gaaaacgtat 3303 

gggaggcacg aggaaacgga cattttgtag taagacaaaa taaaataaat atgtttgtca 3363 

ctaacagtac atcagcagtc atgtcattaa ccaaactgtg tgcatgtatc atttttctct 3423 

tatggagatt ttctttttct gtttccagtt tcctggattc agatgttgaa ttaaagttta 3483 

gataatgctt ctcttggctc tagctcttct ttcttgggta tcttctctct gtctgtcttg 3543 

aggatactgt accagaagac actgttccaa aacacgactg atacagagtg acttcttttg 3603 

ttggctgtaa gtttattttc agtttctaaa atgccttttt actttatata actacataag 3663 

ctccttacat tggtctgaga aaagaaatag ccatgttttc tttctgtaaa cactgaggaa 3723 

tgggttataa agagacagag aggtggtgat tttctaaagc tctgtcaacc agccactcta 3783 

gataagcgtt gttctfgftff "ctcaaagatg at gcaa'acca gtttcct etc t gt cfcttac'a 3843' ~ 

atgtgcaaca tatataaaga gctttgtgaa tgggaatctg ataccttgcc atgtttctgg 3903 
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tagcgctccc gggctggcac tgcgccacgt gggagacttt tgattaattt actagtaatt 3963 

aactccacag gactgactcc ttttagtttt aaagtagcgc tgacgtatct aaaaacgcct 4023 

aggcgctgcc tgcgagtgtt ggagttactg ctttgacaaa ttaaagtaat ggagattgtg 4083 

ttcttattta aatgaaacca catattatcc actcaggaat aaaaaaaaaa tcctaactgc 4143 
tt 

4145 



<210> 6 
<211> 384 
<212> PRT 

<213> Rattus norvegicus 
<400> 6 

Met Thr Asn Ser Ser Ser Thr Ser Thr Ser Thr Thr Thr Gly Gly Ser 
15 10 15 



Leu Leu Leu Leu Cys Glu Glu Glu Glu Ser Trp Ala Gly Arg Arg He 
20 25 30 , 



Pro Val Ser Leu Leu Tyr Ser Gly Leu Ala He Gly Gly Thr Leu Ala 
35 40 45 



Asn Gly Met Val He Tyr Leu Val Ser Ser Phe Arg Lys Leu Gin Thr 
50" 55" 60" 



Thr Ser Asn Ala Phe lie Val Asn Gly Cys Ala Ala Asp Leu Ser Val 
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65 



70 



75 



80 



Cys Ala Leu Tip Met Pro Gin Glu Ala Val Leu Gly Leu Leu Pro Ala 
85 90 95 



Gly Ser Ala Glu Pro Pro Gly Asp Trp Asp Ser Gly Gly Gly Ser Tyr 
100 105 110 



Arg Leu Leu Arg Gly Gly Leu Leu Gly Leu Gly Leu Thr. Val Ser Leu 
115 120 125 



Leu Ser His Cys Leu Val Ala Leu Asn Arg Tyr Leu Leu He Thr Arg 
130 . 135 140 



Ala Pro Ala Thr Tyr Gin Val Leu Tyr Gin Arg Arg His Thr Ala Gly 
145 150 155 160 



Met Leu Ala Leu Ser Trp Ala Leu Ala Leu Gly Leu Val Leu Leu Leu 
165 170 175 



Pro Pro Trp Ala Pro Lys Pro Gly Ala Glu Pro Pro Gin Val His Tyr 
180 185 190 



Pro Ala Leu Leu Ala Ala Gly Ala Leu Leu Ala Gin Thr Ala Leu Leu 
195 200 " 205 



Leu His Cys Tyr Leu Gly He Val Arg Arg Val Arg Val Ser Val Lys 
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210 



215 



220 



Arg Val Ser Val Leu Asn Phe His Leu Leu His Gin Leu Pro Gly Cys 
225 230 235 240 



Ala Ala Ala Ala Ala Ala Phe Pro Ala Ala Pro His Ala Pro Gly Ala 
245 250 255 



Gly Gly Ala Ala His Pro Ala Gin Pro Gin Pro Leu Pro Ala Ala Leu 
260 265 270 



Gin Pro Arg Arg Ala Gin Arg Arg Leu Ser Gly Leu Ser Val Leu Leu 
275 280 285 



Leu Cys Cys Val Phe Leu Leu Ala Thr Gin Pro Leu Val Trp Val Ser 
290 295 300 



Leu Ala Ser Gly Phe Ser Leu Pro Val Pro Trp Gly Val Gin Ala Ala 
305 310 315 320 



Ser Trp Leu Leu Cys Cys Ala Leu Ser Ala Leu Asn Pro Leu Leu Tyr 
325 330 335 



Thr Trp Arg Asn Glu Glu Phe Arg Arg Ser Val Arg Ser Val Leu Pro 
"340" 345 "350" 



Gly Val Gly Asp Ala Ala Ala Ala Ala Ala Ala Ala Thr Ala Val Pro 



26/34 



WO 2004/054617 



PCT/JP2003/015982 



355 



360 



365 



Ala Met Ser Gin Ala Gin Leu Gly Thr Arg Ala Ala Gly Gin His Trp 



<210> 7 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Strg-ASl, a phosphorothioate antisense oligonucleotide for GPR88 
gene 

<400>' 7 

gtcattctgg ccaactct 
18 



<210> 8 

<211> 54 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction of a double-stranded DNA comprisin 
g polyadenylation signal 



370 



375 



380 



<400> 



8 



tcgacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt tcaa 



54 



<210> 9 
<211> 54 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction of a double-stranded DNA comprisin 
g polyadenylation signal 

<400> 9 

tgcattgaaa aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta tttg 54 



<210> 10 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction of a double-stranded DNA comprisin 
g polyadenylation signal 

<400> 10 

tgcattctag ttgtggtttg tccaaactcg agcccgggg . 39 



<210> 11 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction of a double-stranded DNA comprisin 
g polyadenylation signal 

<400> 11 

gtacccccgg gctcgagttt ggacaaacca caactagaa 39 
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<210> 12 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction Of a double-stranded DNA comprisin 
g two CRE sequences 

<400> 12 

tcgacggtat cgattcgact gacgtcatac ttgacgtcac 40 

<210> 13 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction of a double-stranded DNA comprisin 
g two CRE sequences 

<400> 13 

tcgagtgacg tcaagtatga cgtcagtcga atcgataccg 40 

<210> 14 

<211>" 29 

<212> DNA 

<213> Artificial Sequence 
K220T 

<223> G alpha s4 gene specific PCR primer 

<400> 14 



29/34 



WO 2004/054617 



PCT/JP2003/015982 



tataagcttg ccgccgccat gggctgcct 
29 



<210> 15 

<211> 34 

<2i2> DNA 

<213> Artificial Sequence 
<220> 

<223> G alpha s4 gene specific PCR primer 

<400> 15 

attgttacct ctcttagagc agctcgtact gacg 



<210> 16 

<211> 28. 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction of a double-stranded DNA encoding 
C-terminal five amino acid residues of G alpha q 

<400> 16 

caccttcgtg agtacaatct ggtctaac 
28 



<210> 17 
<211> 36 

<m>~MT 

<213> Artificial Sequence 
<220> 
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<223> Synthetic DNA for construction of a double-stranded DNA encoding 
C-terminal five amino acid residues of G alpha q 



<210> 18 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA for construction of a double-stranded DNA encoding 
C-terminal five amino acid residues of G alpha i 

<400> 18 

caccttcgtg attgtggtct ctttta 
26 

<210> 19 

<211> 35 

<212> DNA 

<213> Artificial Sequence 



<223> Synthetic DNA for construction of a double-stranded DNA encoding 
C-terminal five amino acid residues of G alpha i 



<400> 17 



tcgagttaga ccagattgta ctcacgaagg tgcatg 



36 



<220> 



<400> 



19 



aagcttaaaa gagaccacaa tcacgaaggt gcatg 



35 



<210> 20 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> V2 gene specific PCR primer 

<400> 20 

tatggatcca gccccaccat gctcatggcg 
30 

<210> 21 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> V2 gene specific PCR primer 

<400> 21 

aatggtacct cctcacgatg aagtgtcctt gg 32 

<210> 22 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GPR12 gene specific PCR primer 



<400> 



22 



a'gtcaagett~gttgaaga"gg"ac^rggggtta"aaatg- 



35 " 



<210> 23 
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<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GPR1-2 gene specific PCR primer 

<400> 23 

tttatagcgg ccgcaagggt gctacacatc actgggc 

<210> 24 
<211> 25 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> pAGal9-nd specific sequencing primer 
<400> 24 

cggagactct agagggtata taatg 
25 

<210> 25 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pAGal9-nd specific sequencing primer 
<400> "25 

ctaatacgac tcactatagg g 
21 
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<210> 26 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GPR88 specific PCR primer 

<400> 26' 

ggaagcttcc accatgacca actcctcctc cacatc 36 



<210> 27 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GPR88 gene specific PCR primer 

<400> 27 

cgctcgagtt accagtgctg gcccgcgg 
28 
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This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. [L] QaimsNos.: 62-65 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 62 to 65 involve methods for treatment of the human body by therapy 
and thus relate to a subject matter which this International Searching Authority 
is not required, under the provisions of Article 17(2) (a) (i) of the PCT and 
Rule 39.1{iv) of the Regulations under the PCT, to search. 

2. Q^j Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 64(a). 

Box II Observations where unify of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows* 
(See extra sheet.) 



1. □ Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. [Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those daims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I | No protest accompanied the payment of additional search fees. 
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Noncompliance with unity> 

[1] Claims 1 to 14, 58 and 59 (referred to as invention group 1) . 
[2] Claims 15 to 57, 60 and 61 (referred to as invention group 2) . 

A preventive and/or a remedy for central diseases containing a compound 
of the formula (I) as the active ingredient as specified in, for example, 
claim 26 had been known before the priority date of the present case, 
as reported in the following documents cited in Box C of the present 
international search report: 
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•WO 02/20495 A2 (CHIRON CORP. ) 14 March, 2002 (14 . 03 . 02) , full text, claims 
Registry No. :252904-38-4, 252916-61-3, 403807-97-6, 403808-31-1, 
403809-69-8 & AU 2001/95026 B & EP 1317433 Al. 

Also, the compounds themselves involved in the scope of the formula 
(IA) as specified in claim 38 had been known before the priority date 
of the present case, as reported in the following document cited in BOX 
C of the present international search report: 

•WO 99/31073 Al (YAMANOUCHI PHARMACEUTICAL CO., LTD.) 24 June, 1999 
(24.06.99), full text, tables 4 to 9 & AU 9915071B & EP1054004 Al & US 
6432963 A. 

Accordingly, it does not appear that there is any special technical 
feature_ simultaneously common to at leas t all of the inventions of the 
invention group 1 involving embodiments not having the compounds as 
specified by the formula (I) or the formula (IA) as matters specifying 
the inventions and all of the inventions of the invention group 2. 

Such being the case, the above-described invention group 1 and the 
invention group 2 are not considered as relating to a group of inventions 
so linked as to form a single general inventive concept. 
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<Scope of search> 1 " 

P rev ? ntives an d/or remedies as set forth in claims 1 to 9, 58 
and 59 comprise, as the active ingredient, compounds defined by a desired 
property 'having an effect of inhibiting the function of G-protein coupled 
2SSS-hf 8 (GPR88 , ) "-. ^though the above claims involve any compounds 
™ 9 ? " pro P erfc y' lfc is recognized that only small part of the claimed 
compounds are supported by the description in the meaning within PC? 
Article 6 and disclosed therein in the meaning within PCT Article 5. 
»™7* ei \. ^ ho ? gl l ^he common technical knowledge at the point of the 
?£r ^ ? 15 t k6n int ° consid eration, the scope of the compounds having 
the property as -a compound having an effect of inhibiting the function 
nf a ?»? r 2 • c ? upled , "ceptor 88 (GPR88) " cannot be specified. Thus, 
wirpc?ArtTc\eT P to y o With *" ° f Cl ™ ** accord^ 

™ S n °* r ?t ng - the ab °y e com P° unds ' therefore, the search was made mainly 
on the following active ingredients of medicinal compositions: 

•the oligonucleotide as set forth in claim 10; or 

•among the compounds as set forth in claims 15, 26 and 38, those 

which are known as relating to GPR88 or central diseases. 
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